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1.0 Introduction 
A geophysical investigation was conducted at the Sylvania Corning 

FUSRAP Site located in Hicksville, New York. The project site consisted of a 
10.5-acre area partially abandoned industrial facility divided into three separate but 
contiguous properties located at 70, 100, and 140 Cantiague Rock Road. (Figures 1 
and 3). Of concern was the presence or absence of any remaining buried drums or 
underground storage tanks beneath the site and to identify the location of several of 
the historical leach pools, drains and drywells. 

The geophysical investigation was conducted using time domain 
electromagnetics (TDEM) and ground penetrating radar (GPR). Mr. Chris Taylor, 
P.G. and Mr. Chris Kibler performed the investigation over a 5-day period on 
September 11th-15th, 2006. 
2.0 Site Description  

The site was approximately 10.5 acres in size. A chain link fence bordered 
the site. Three main buildings, Building 70, Building 100, and Building 140, were 
located within the survey area. Ground cover across the majority of the site was 
asphalt. Reinforced concrete was present within the floors of the three buildings. 
At the time of the geophysical investigation, the majority of the site was clear and 
accessible to the investigation. 

During previous site activities and investigations, 57 buried drums were 
encountered and removed during the 1986 expansion of Building 70; one 
underground storage tank was encountered and abandoned in-place during the soil 
boring activities in Building 100; and several underground storage tanks were 
encountered and removed during remedial excavation activities to the east of 
Buildings 140 and 100, and south of Building 100. In addition, one underground 
storage tank was removed to the west of Buildings 140 and 100.  
3.0 Description of Geophysical Investigation 

The TDEM survey was conducted with a Geonics, Ltd. Model EM-61 
Buried Metal Detector (EM-61). A discussion of the limitations of the survey grid 
is provided in Appendix A1.1. The survey was conducted along parallel lines 
spaced 5 ft apart. The TDEM readings were collected every 0.62 ft along the 
transect lines. The locations of the TDEM survey are shown in Figures 1 and 3. A 
total of 47,708 data readings were collected. The TDEM data was then contoured 
using Surfertm, a computer-contouring program. A discussion of the TDEM method 
is provided in Appendix A1.2.  

 The lateral sensitivity of the TDEM equipment to surficial metallic debris is 
usually 3 ft or less. In such areas, it is not possible to discriminate which portion of 
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the instrument response is being caused by the surficial debris and which portion 
(if any) is being cause by buried metallic debris. Accordingly, it is usually not 
possible to determine if buried metallic debris is present within 3 ft of areas where 
surficial metallic debris is present. It is also not possible to determine the depth of 
debris burial in areas where the TDEM response is affected by the presence of 
surficial metallic debris.  

 The GPR survey was conducted along a series of perpendicular or parallel 
transects spaced 10 ft apart. The results of this survey are presented in Figures 2 
and 4. Additional GPR transects were performed using a smaller GPR grid over the 
suspected locations of the eight historical leach pools, drains, and drywells and 
over the majority of the EM-61 anomalies.  

 On the exterior of the buildings, the GPR data was collected using a Mala 
radar system with a 500-megahertz antenna. A time range setting of 60 to 90 nano-
seconds was used. This time range setting provided information to an estimated 
depth of 5 to 11 ft below land surface (bls). On the interior of the buildings, the 
GPR data was collected using a Mala radar system with 500-megahertz and 800-
megahertz antennas. A time range setting of 15 to 70 nano-seconds was used. This 
time range setting provided information to an estimated depth of 3 to 4 ft below 
land surface (bls). The reinforced concrete slab limited the penetration of the GPR 
signal. A detailed description of the GPR technique and the methods employed for 
debris studies is provided in Appendix A1.3. 
4.0 Survey Results 
4.1 Exterior Areas 

The results of the geophysical investigation are presented in Figures 1-4. A 
summary of the results is provided in Table 1. The EM-61 data indicates multiple 
areas of elevated responses throughout the survey area. The majority of these areas 
of elevated response are due to reinforced concrete pads (visible at ground 
surface), fencing, possible underground utilities, manholes/drains, or other known 
metallic structures. However, several of the areas of elevated response may be due 
to areas of buried debris or other structures. These areas are indicated on Figures 1 
and 3 as EM-61 Anomalies 1-35. GPR data collected within several of the EM-61 
anomalies indicated areas of small shallow debris and did not indicate the existence 
of underground storage tanks or buried drums within the EM-61 anomalies. 
However, in some areas, the depth of penetration of the GPR signal was limited 
and the EM-61 may be responding to features that are buried beyond the depth of 
penetration of the GPR signal. Multiple circular anomalies were identified between 
buildings 100 and 140. These circular anomalies are the locations of drainage 
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structures installed during previous site activities. The locations of these structures 
are shown on Figures 1 and 2.  
 The GPR data identified seven additional anomalies. These anomalies are 
shown as GPR Anomalies A-G on Figures 2 and 4. GPR anomalies A and E are 
characterized by downwarping of the GPR reflectors and an increase of penetration 
of the GPR signal. These two anomalies may be areas of previous excavation 
activity. GPR Anomalies B, C, and F are characterized by parabolic reflections at 
depths ranging from 3 to 4 ft bls. These anomalies my indicate areas of possible 
buried debris. GPR anomalies D and G correspond to the possible locations of 
former drain DRYH-C and the drain within Building 140, respectively.  

Additional geophysical testing was performed with an 800 MHz antenna and 
a Subsite Utility Locator at each of the proposed locations of the sub-slab sampling 
locations to identify possible utilities or other obstructions. If a utility was 
identified proximate to a proposed sampling location, the location of the suspected 
utility was marked with lumber crayon and the sampling location was moved to a 
more suitable location.  
 A known underground storage tank was located north of the northwest corner 
of Building 70. The existence of the underground storage tank was confirmed by 
the geophysical survey and the location of this underground storage tank is shown 
on Figures 3 and 4. Examples of the GPR data showing GPR Anomalies A and F 
are provided in Appendix 1. 
4.2 Interior Areas 

Initial GPR tests were performed across the location of a known underground 
storage tank located within the southeast corner of the interior of Building 100. 
The testing was performed to determine whether significant GPR signal 
penetration could be achieved to meet the project objectives of identifying 
underground storage tanks inside of the buildings. The underground storage tank 
was at a depth of 6 to 6.5 ft bls. The GPR signal did not have sufficient depth of 
penetration and was therefore not able to resolve the underground storage tank. 
Additional testing was performed within of western portion of Building 70, the 
eastern portion of Building 100 and the central portion of Building 140. Several 
utilities were identified at a maximum depth of 3 to 3.5 ft bls. Based on these 
results, it was determined that the signal penetration depth of the GPR was 
insufficient to identify unknown underground storage tanks or buried drums inside 
of the buildings. Accordingly, the GPR survey was not conducted throughout the 
remainder of the interior of the buildings. A discussion of the limitations of the 
GPR technique in underground storage tank/buried debris studies is provided in 
Appendix 2.3. 
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Table 1 – Summary of Geophysical Survey Results 
Anomaly 

ID 
Figure 

Number 

GPR 
Response  

EM-61 
Response 

Estimated 
Depth 
(feet) 

Estimated 
Size of 

Anomaly 
Area    
(feet) 

Comments 

A 1,2 High High 6-7 20x20 Downwarping of GPR 
reflector and associated 
increase in penetration of 
GPR signal. Possible area of 
previous excavation. 
Coincides with Anomaly 3. 
  

B 1,2 Medium Low 1-3 3x3 Single parabolic reflection 
only evident on one GPR 
transect. It is suspected that 
Anomaly B is small 
amounts of minor near 
surface debris.  

C 1,2 Medium Low 2-3 3x3 Anomaly comprised of 
multiple reflections, 
indicating multiple, smaller 
objects 

D 3,4 High Interference 
from metal 

fence 

2-4 2x2 Single parabolic reflection. 
Anomaly D was located 5 ft 
to the northeast of the 
reported location of former 
drywell DRYH-C.  

E 3,4 High None 2-4 2x2 Apparent increase in depth 
of the GPR reflector and an 
increase in penetration of 
the GPR signal. May 
indicate an area of former 
excavation activity or a 
former pit. 

F 3,4 High High 2-4 8x20  GPR Anomaly is comprised 
of a single, strong parabolic 
reflection at a depth of 2-4 
feet bls and several smaller, 
shallower parabolic 
reflections. Anomaly is 
located at the suspected 
termination of a utility 
identified by the EM-61 
data. 

G 1,2 Medium Not 
Surveyed 

2-4 3x3 Single parabolic reflection. 
Near reported location of 
DRH-A.  
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Table 1 – Summary of Geophysical Survey Results 
Anomaly 

ID 
Figure 

Number 

GPR 
Response  

EM-61 
Response 

Estimated 
Depth 
(feet) 

Estimated 
Size of 

Anomaly 
Area    
(feet) 

Comments 

1 1 Low Medium 1-3 5x5 Small EM-61 anomaly with 
rapid increase and decrease 
of the EM response. Only 
evident on one EM transect 
line. Suspected to be an area 
of minor, near surface 
metallic debris. 

2 1 None Medium Unknown 7x10 Relatively large anomaly. 
Evident on 3 EM transects. 
May represent Former 
Leach Pool LPH-B. 

3 1 High High 6-7 5x10 Coincides with Anomaly A 

4 1 Low Medium 1-3 5x5 Possible area of buried 
debris. Evident of 4 parallel 
EM transect lines. 
Reinforced concrete barrier 
is located immediately north 
of Anomaly 4 

5 1 None High Unknown 8x8 Larger EM-61 anomaly. No 
associated GPR anomaly. 
May be area of small, 
scattered near surface 
debris.  

6 1 None Low Unknown 3x3 Small EM-61 anomaly with 
rapid increase and decrease 
of the EM response. Only 
evident on one EM transect 
line. Suspected to be an area 
of minor, near surface 
metallic debris. 

7 1 None Medium Unknown 4x6 Small EM-61 anomaly with 
rapid increase and decrease 
of the EM response. Only 
evident on one EM transect 
line. Suspected to be an area 
of minor, near surface 
metallic debris. 

8 1 None Medium Unknown 5x5 Small EM-61 anomaly with 
rapid increase and decrease 
of the EM response. Only 
evident on one EM transect 
line. Suspected to be an area 
of minor, near surface 
metallic debris. 
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Table 1 – Summary of Geophysical Survey Results 
Anomaly 

ID 
Figure 

Number 

GPR 
Response  

EM-61 
Response 

Estimated 
Depth 
(feet) 

Estimated 
Size of 

Anomaly 
Area    
(feet) 

Comments 

9 1 None Medium Unknown 5x5 Small EM-61 anomaly 
with rapid increase and 
decrease of the EM 
response. Only evident 
on one EM transect line. 
Suspected to be an area 
of minor, near surface 
metallic debris. 

10 1 None Low Unknown 3x3 Small EM-61 anomaly 
with rapid increase and 
decrease of the EM 
response. Only evident 
on one EM transect line. 
Suspected to be an area 
of minor, near surface 
metallic debris. 

11 1 None Medium Unknown 3x3 Adjacent to fence. Only 
evident on one EM 
transect line. Suspected 
to be an area of minor, 
near surface metallic 
debris. 

12 1 None Low Unknown 3x3 Small EM-61 anomaly 
with rapid increase and 
decrease of the EM 
response. Only evident 
on one EM transect line. 
Suspected to be an area 
of minor, near surface 
metallic debris. 

13 1 Low Medium 2-4 5x10 Anomaly comprised of 
multiple small GPR 
reflections and EM 
anomalies indicating 
possible area of 
scattered debris. 

14 1 None Low Unknown 5x30 Possible Utility 

15 1 Low Medium 1-4 7x30 Anomaly comprised of 
multiple small GPR 
reflections and EM 
anomalies indicating 
possible area of 
scattered debris. 
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Table 1 – Summary of Geophysical Survey Results 
Anomaly 

ID 
Figure 

Number 

GPR 
Response  

EM-61 
Response 

Estimated 
Depth 
(feet) 

Estimated 
Size of 

Anomaly 
Area    
(feet) 

Comments 

16 1 None Medium Unknown 5x3 Sharp increase and 
decrease in EM 
response, indicating 
small, near surface 
targets. Based on low to 
medium levels of 
response, is expected 
that this is an area of 
minor, near surface 
metallic debris. 

17 1 None Low Unknown 3x3 Small EM-61 anomaly 
with rapid increase and 
decrease of the EM 
response. Only evident 
on one EM transect line. 
Suspected to be an area 
of minor, near surface 
metallic debris. 

18 1 None Low Unknown 5x5 Based on low to medium 
levels of response, it is 
expected that this is an 
area of minor, near 
surface metallic debris. 

19 1 None Medium Unknown 5x5 Based on low to medium 
levels of response, it is 
expected that this is an 
area of minor, near 
surface metallic debris. 

20 1 None Low Unknown 3x3 Small EM-61 anomaly 
with rapid increase and 
decrease of the EM 
response. Only evident 
on one EM transect line. 
Suspected to be an area 
of minor, near surface 
metallic debris. 

21 1 None Medium Unknown 7x10 Larger EM anomaly 
seen on two parallel 
transect lines. May be 
comprised of 2 
individual anomalies. 
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Table 1 – Summary of Geophysical Survey Results 
Anomaly 

ID 
Figure 

Number 

GPR 
Response  

EM-61 
Response 

Estimated 
Depth 
(feet) 

Estimated 
Size of 

Anomaly 
Area    
(feet) 

Comments 

22 1 None Low Unknown 3x3 Small EM-61 anomaly 
evident on two EM 
transect lines. Anomaly 
may be associated with 
leach pool LPH-C. May 
be an area of minor, near 
surface metallic debris 
or associated with 
former LPH-C. 

23 1 None Medium Unknown 3x3 Small EM-61 anomaly 
with rapid increase and 
decrease of the EM 
response. Only evident 
on one EM transect line. 
Suspected to be an area 
of minor, near surface 
metallic debris. 

24 1 Low Medium 1-2 20x40 Anomaly comprised of 
multiple small GPR 
reflections and EM 
anomalies indicating 
possible area of 
scattered debris. 

25 1 Low Medium 1-3 7x10 Anomaly comprised of 
multiple small GPR 
reflections and EM 
anomalies indicating 
possible area of 
scattered debris. 

26 3 None Medium Unknown 10x10 Larger EM anomaly 
seen on three parallel 
transect lines. 

27 3 None Low Unknown 5x7 Minor area of debris 

28 3 None Medium Unknown 7x7 Corresponds to former 
drywell DRY-E. Evident 
on 3 EM transect lines. 

29 3 None Medium Unknown 40x40 Large EM anomaly 
comprised of multiple 
smaller EM anomalies. 
May be an area of 
scattered metallic debris 
or former foundation. 
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Table 1 – Summary of Geophysical Survey Results 
Anomaly 

ID 
Figure 

Number 

GPR 
Response  

EM-61 
Response 

Estimated 
Depth 
(feet) 

Estimated 
Size of 

Anomaly 
Area    
(feet) 

Comments 

30 3 None Medium Unknown 5x5 Small EM-61 anomaly 
with rapid increase and 
decrease of the EM 
response. Only evident 
on one EM transect line. 
Suspected to be an area 
of minor, near surface 
metallic debris. 

31 3 None Low Unknown 5X5 Probably associate with 
nearby reinforced 
concrete pad. 

32 3 None Low Unknown 3x5 Small EM-61 anomaly 
with rapid increase and 
decrease of the EM 
response. Only evident 
on one EM transect line. 
Suspected to be an area 
of minor, near surface 
metallic debris. 

33 3 None Medium Unknown 5x8 Probably associate with 
nearby reinforced 
concrete curb. 

34 3 None Low Unknown 3x3 Small EM-61 anomaly 
with rapid increase and 
decrease of the EM 
response. Only evident 
on one EM transect line. 
Suspected to be an area 
of minor, near surface 
metallic debris. 

35 3 Minor Medium 1-3  3x3 Anomaly is located 
within a larger, 
rectangular EM-61 
anomaly, which may be 
associated with a former 
building foundation. 

36 3 None Medium Unknown 5x20 Along Cantiague Rock 
Road. Anomaly may be 
associated with Utility.  
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Table 1 – Summary of Geophysical Survey Results 
Target ID Figure 

Number 

GPR 
Response  

EM-61 
Response 

Estimated 
Depth 
(feet) 

Estimated 
Size of 

Anomaly 
Area    
(feet) 

Comments 

DRYH-A 1, 2 Did Not 
Survey  

Could not 
survey due 

to 
reinforced 
concrete 

 Unknown   The reported location of 
former drain DRYH-A 
was within the northeast 
portion of Building 140. 
Was not surveyed 
because of limited depth 
of penetration of GPR 
signal on the interior of 
the buildings. 

DRY-B 1, 2 None High Unknown  EM-61 Anomaly is 
associated with existing 
catch basin. It is 
possible that DRY-B is 
the existing catch basin.  

DRYH-C 3, 4 High Interference 
from metal 

fence 

2-4 2x2 A GPR was identified 5 
ft to the northeast of the 
reported location of 
former drywell DRYH-
C. The location of this 
anomaly is shown as 
GPR Anomaly D on 
Figure 4. 

DRY-D 3, 4 None High Unknown  EM-61 Anomaly is 
associated with existing 
catch basin. It is 
possible that DRY-D is 
the existing catch basin. 

DRY-E 3, 4 None Medium Unknown 7x7 A circular EM-61 
anomaly was identified 
at the reported location 
of former drywell DRY-
E. The location of this 
anomaly is shown on 
Figure 3 as EM-61 
Anomalies 28. 

LPH-A 1, 2 None Interference 
from 

existing 
reinforced 

concrete pad

Unknown  Limited depth of 
penetration of GPR 
signal due to existing 
reinforced concrete pad. 
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Table 1 – Summary of Geophysical Survey Results 
Target ID Figure 

Number 

GPR 
Response  

EM-61 
Response 

Estimated 
Depth 
(feet) 

Estimated 
Size of 

Anomaly 
Area    
(feet) 

Comments 

LPH-B 1, 2 Low Medium Unknown  Two geophysical 
anomalies were 
identified near the 
reported location of 
former leach pool LPH-
B. The locations of these 
two anomalies 
correspond to 
Anomalies 1 and 2. 

LPH-C 1, 2 Medium None Unknown  Reported location 
corresponds to Anomaly 
22. Evident on 2 EM-61 
transect lines. 

DRH-A 1, 2 High Not 
Surveyed 

2-4 3x3 The reported location of 
former drain DRH-A 
was within the central 
portion of Building 140. 
One GPR anomaly was 
located in the vicinity of 
the reported drain. The 
GPR data was of poor 
quality due to the 
reinforced concrete 
floor. The location of 
the GPR anomaly is 
shown on Figure 2 as 
GPR Anomaly G. 

DRH-B 1, 2 None Could not 
survey due 

to 
reinforced 
concrete 

Unknown  Reported to be located 
on interior of Building 
100. Limited depth of 
penetration of GPR 
signal due to reinforced 
concrete. 
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APPENDIX 1 
FIGURES AND EXAMPLE OF 

THE GPR DATA ACROSS  
GPR ANOMALIES A AND F 
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GPR Data Transect 10 across GPR Anomaly A 

Anomaly A 

GPR Data Transect 103 across GPR Anomaly F 

Anomaly F 
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APPENDIX 2 
DESCRIPTION OF GEOPHYSICAL METHODS, SURVEY 

METHODOLOGIES AND LIMITATIONS 

A2.1 On Site Measurements 
The measurements that were collected and used to create the site map were 

made using a fiberglass measuring tape. The degree of accuracy of such an 
approach is typically +/-5% for lengths and +/-2.5 degrees for angles. 

A2.2 Time Domain Electromagnetics 
The TDEM (EM-61) method evaluates the magnitude of an induced 

(secondary) electromagnetic (EM) field caused by a primary EM field after that 
primary field is suddenly shut off. 

During a TDEM (EM-61) sounding, an electrical current is caused to flow in 
a horizontal transmitter coil located near the ground. The current is maintained 
until a static magnetic field is established. The current in that coil is then rapidly 
terminated. This produces a strong electromotive force that induces eddy 
(secondary) currents in the ground. The eddy currents are caused by the presence 
of subsurface conductors. With increasing time, the strength of the eddy currents 
diminishes. The eddy currents, when they are still present induce a voltage in the 
receiver coil that is proportional to eddy current strength. The eddy current strength 
also depends on the amount of metal in the subsurface. The more metal present, the 
longer the eddy currents persist. Field measurement consists of reading the output 
voltage from the receiver coil registered at a particular time after field shut-off. If 
no metal is present near the coil, then there are no eddy currents at a late time and 
the reading is near zero. If metal is present near the coil, then the eddy currents 
persist for a longer time, and the reading is some positive number. By sensing only 
the response from the buried metal, the method is capable of detecting targets in 
highly conductive environments. For TDEM surveys the Geonics Ltd. Model EM-
61 metal detection (EM-61) system is used. The EM-61 instrument response is 
recorded on field-portable computerized data logger (Polycorder Digital Data 
Recorder) for subsequent data processing and contouring. 

The EM-61 survey is performed along predetermined transect lines. The 
transect lines are typically uni-directional and oriented parallel to the long axis of 
the site. The spacing between transects ranges from 2 to 5 ft, depending upon the 
desired size of the target to be identified. Approach is typically +/-5% for both 
lengths and angles in degrees. 
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A2.3 Ground Penetrating Radar 
Ground Penetrating Radar (GPR) consists of a set of integrated electronic 

components that transmits high frequency (200 to 1500 megahertz [MHz]) 
electromagnetic waves into the ground and records the energy reflected back to the 
ground surface. The GPR system consists of an antenna, which serves as both a 
transmitter and receiver, and a profiling recorder that both processes the incoming 
signal and provides a graphic display of the data. The GPR data can be reviewed as 
both printed hard copy output or recorded on the profiling recorder’s hard drive for 
later review. GeoView uses a Mala GPR system.  

A GPR survey provides a graphic cross-sectional view of subsurface 
conditions. This cross-sectional view is created from the reflections of repetitive 
short-duration electromagnetic (EM) waves that are generated as the antenna is 
pulled across the ground surface. The reflections occur at the subsurface contacts 
between materials with differing electrical properties. The electrical property 
contrast that causes the reflections is the dielectric permittivity that is directly 
related to conductivity of a material. The GPR method is commonly used to 
identify such targets as underground utilities, underground storage tanks or drums, 
buried debris, voids, rebar or geological features.  

The greater the electrical contrast between the surrounding materials (earth or 
concrete) and target of interest, the greater the amplitude of the reflected return 
signal. Unless the buried object is metal, only part of the signal energy will be 
reflected back to the antenna with the remaining portion of the signal continuing to 
propagate downward to be reflected by deeper features. If there is little or no 
electrical contrast between the target interest and surrounding earth materials it will 
be very difficult if not impossible to identify the object using GPR.  

A GPR survey is conducted along survey lines (transects) which are 
measured paths along which the GPR antenna is moved. Electronic marks are 
placed in the data by the operator at designated points along the GPR transects. 
These marks allow for a correlation between the GPR data and the position of the 
GPR antenna on the ground.  

For buried debris surveys, the GPR survey is conducted along a set of 
perpendicularly orientated transects. The survey is conducted in two directions. 
This is because the most definitive GPR signal response indicating the presence of 
a buried object is obtained when the GPR antenna is passed perpendicular to the 
long axis of the buried object. 
 Depth estimates to the top of the debris is determined by dividing the time of 
travel of the GPR signal from the land surface to the top of the GPR signal 
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reflection associated with the debris by the velocity of the GPR signal. The 
velocity of the GPR signal is usually obtained from published tables of the GPR 
signal traveling through unsaturated soils (4 to 6 nano-seconds per foot two-way 
travel time). The accuracy of GPR-derived depths typically ranges from 20 to 40 
percent of the total depth.  

The analysis and collection of GPR data is both a technical and interpretative 
skill. The technical aspects of the work are learned from both training and 
experience. Interpretative skills for debris studies are developed by having the 
opportunity to compare GPR data collected in numerous settings to the results from 
confirmatory studies performed at the same locations.  

The ability of GPR to collect interpretable information at a project site is 
limited by the attenuation (absorption) of the GPR signal within subsurface soil 
materials. Once the GPR signal has been attenuated at a particular depth, 
information regarding deeper features will not be obtained. GeoView can make no 
warranties or representations of geological conditions that may be present beyond 
the depth of investigation or resolving capability of the GPR equipment or in areas 
that were not accessible to the geophysical investigation. 

GeoView can make no warranties or representations of the conditions that 
may be present beyond the depth of investigation or resolving capability of the 
TDEM or GPR equipment or in areas that were not accessible to the geophysical 
investigation. 
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Sylvania Corning FUSRAP Site – Phase I RI 

Radiation Surveys Inside Building 70 

 

This technical memorandum addresses the results of the radiation surveys performed inside 
Building 70.   

1.0 SURVEY METHODOLOGY 

1.1 Overview 
Radiation surveys inside Building 70 were performed September 11 through 15, 2006.  Surveys 
included verification measurements at locations with elevated radiation levels identified during a 
radiological characterization survey performed in 2003 and as new surveys in the rear warehouse 
(not previously surveyed) and within building drains and other floor penetrations in Building 70. 

All surveys were performed in accordance with safety procedures as outlined in the September 
2006 Site Safety and Health Plan – Remedial Investigation Phase I for the Sylvania Corning 
FUSRAP Site.  Surveys included surface scans and static measurements for alpha, beta, and 
gamma radiation at specific locations and direct gamma measurements within accessible drains.  
Radiation dose rates were also measured throughout the building.  

1.2 Equipment  
Equipment used to perform radiological surveys included the following: 

• Ludlum Model- 2360 portable ratemeter/scaler with Ludlum Model 43-93 alpha/beta 

scintillation detector 

• Ludlum Model 14C portable ratemeter with Ludlum Model 44-9 geiger-mueller (GM) 

detector. 

• Bicron MicroRem dose ratemeter. 

• Ludlum Model 2221 ratemeter/scaler with a Model 44-10-5, 2-inch by 2-inch sodium 

iodide (NaI) scintillation detector. 

1.3 Quality Control Measures 
Quality control (QC) measurements for field instrumentation included initial response to a 
radioactive source and daily operability checks.  All instruments were calibrated within the last 
twelve months by the instrument vendor, a certified calibration laboratory, using sources 
traceable to the National Institute of Standards and Technology (NIST).  Calibration certificates 
for each instrument are provided in Attachment 1.  Prior to commencing any surveys, ten initial 
readings were collected on each detector using technicium-99 (99Tc), thorium-230 (230Th), and 
cesium-137 (137Cs) sources to establish control charts for each unit to determine daily 



Sylvania Corning FUSRAP Site Technical Memorandum 

 Radiation Surveys Inside Building 70 

 

 

2 

operability.  The bases for the daily operability of these instruments are ± 20% of the average for 
the initial ten measurements for the 44-9 and 44-10-5 probes and ±3-sigma of the average for the 
initial ten measurements for the 43-93.  These data are included in Attachment 1. 

All field instruments satisfactorily passed the daily QC checks, with one exception.  During post-
job review of the instrument QC data, it was observed that the Ludlum 2360/43-93 combination 
was found to be outside of ±3-sigma on 9/14/06.  The field technician inadvertently applied a 
‘qualitative’ ±20% criterion to the daily QC data for this instrument, which showed a passing 
result.  However, when applying the more stringent ±2 and ±3 sigma criteria used for 
quantitative field instruments, the daily alpha source check failed.  If the technician had known 
that the count failed, the count would have been repeated in accordance with CABRERA 
procedures.  Further inspection of the data by the CABRERA project Health Physicist shows that 
this particular count was 13 counts per minute (cpm) above the +3-sigma control line, 
corresponding to a 3.2 sigma result.  Since this value does not appear to represent a severe 
instrument deficiency or malfunction, it was determined that the survey data performed on 
9/14/06 does not need to be disqualified. 

1.4 Acceptable Levels of Surface Contamination 
Table 1 provides acceptable surface contamination limits for various radionuclides as applied to 
surface contamination measurements.  The most conservative values (transuranics) were used 
because the predominant radiological contaminants of potential concern are thorium and 
uranium.  The alpha removable contamination limit is 20 disintegrations per minute per 100 
square centimeters (dpm/100cm2), while the maximum and average contamination limit is 300 
and 100 dpm/100cm2, respectively.  The beta-gamma removable contamination limit is 1,000 
dpm/100cm2. 

It should be noted that surveys of the drains within Building 70 were not compared with the 
surface contamination levels in Table 1.  Since the drain surveys were performed for gamma 
radiation, technicians were advised to be cognizant of readings that exceeded twice the observed 
background levels in unaffected areas within Building 70. 
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Table 1: Acceptable Levels of Surface Contamination 

Acceptable Surface Contamination Levels 
(DPM/100 cm2) Radionuclidea 

Removableb, e Averageb, c Maximumb, d 

Transuranics, 226Ra, 227Ra, 230Th, 228Th, 
231Pa, 221Ac, 125I, 129I 

20 100 300 

Th-Natural, 232Th, 90Sr, 223Ra, 224Ra, 232U, 
126I, 131I, 133I 

200 1,000 3,000 

U-Natural, 235U, 238U, and associated decay 
products 

1,000 α 5,000 α 15,000 α 

Beta-Gamma emitters (radionuclides with 
decay modes other than alpha emission or 
spontaneous fission) except 90Sr and others 
noted above. 

1,000 β γ 5,000 β γ 15,000 β γ 

Taken from Table 6-4 of USACE Radiation Protection Manual EM-385-1-80. 

a  Where surface contamination by both alpha- and beta-gamma emitting nuclides exists, the limits established for alpha- and beta-
gamma emitting nuclides should apply independently. 

b  As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by 
correcting the counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated 
with the instrumentation. 

c  Measurements of average contaminant should not be averaged over more than 1 square meter.  For objects of less surface area, the 
average should be derived for each object. 

d  The maximum contamination level applies to an area not more than 100 cm2. 
e  The amount of removable radioactive material per 100 cm2 of surface area should be determined by wiping that area with dry filter 

or soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an 
appropriate instrument of known efficiency.  When removable contamination on objects of less surface area is determined, the 
pertinent levels should be reduced proportionately and the entire surface should be wiped. 

 

2.0 RESULTS 
The results of all contamination surveys are provided in Attachment 2.  All surveys were labeled 
using the same grid system for Building 70 developed and used during the previous scoping 
efforts in 2003.  For reference, a map of the scoping survey results performed in 2003 is 
provided as Figure 1.  The grids are referenced by the building support beams located throughout 
all of the survey areas, e.g., F6, E9, etc.  Multiple points within a given grid node are 
sequentially numbered. 

Results of the verification measurements are summarized on Figure 2.  The locations of all of the 
previously identified surface contamination areas were reconfirmed with either the alpha/beta 
scintillation detector or the gamma scintillation detector.  Only beta and gamma radiation were 
measured, which confirmed the original survey findings that the contamination is contained 
underneath surface coatings or within the expansion joints of the concrete floors.  At the F3 
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location, although readings were elevated, the spot identified originally is believed to be 
underneath a new divider wall installed since the original survey.   

The results of the drain and penetration gamma surveys are illustrated in Attachment 2, Figure 3.   
All measurements were consistent with ambient background levels.  The walkover gamma 
radiation survey around the perimeter of the eastern warehouse and over the footprint of the 
former recharge basin yielded background radiation levels.  All radiation dose rates, measured at 
a height of approximately 1 meter above the ground, were at background levels.   
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Attachment 1 
 

INSTRUMENT QC INFORMATION AND  
CALIBRATION CERTIFICATES 



CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)
Detector: 6/25/2006
Serial #: OK

100 OK

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.1079 Th-230 1905-04 41,200 3/30/2004 7.54E+04 41,199 100 1 1 1.60 1.71 5438.2 62.38
Beta 0.1203 Tc-99 1904-04 45,200 3/30/2004 2.13E+05 45,200 1000 1 1 93.10 9.02 4444.0 114.18

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
9/11/2006 1 87 5495 4493 1.0 87.0 5494.0 4406.0 PASS PASS PASS PASS 70.95 386 Yes Yes JJW JJW
9/12/2006 0 90 5341 4576 0.0 90.0 5341.0 4486.0 PASS PASS PASS PASS 27.81 392 Yes Yes JJW JJW
9/13/2006 3 87 5559 4871 3.0 87.0 5556.0 4784.0 PASS PASS PASS QUESTION 102.52 386 No Yes JJW JJW
9/14/2006 0 87 5640 4749 0.0 87.0 5640.0 4662.0 PASS PASS FAIL PASS 27.81 386 Yes Yes DEA DEA
9/15/2006 0 96 5358 4748 0.0 96.0 5358.0 4652.0 PASS PASS PASS PASS 27.81 404 Yes Yes DEA DEA

Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?

H.P. 
TechnicianMDA β (dpm)

Bkg QC Pass/Fail

Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm) Technician 
Initials

43-93
PR211706

Calibration Date:Counting Instrument:
Serial #:

L 2360
202398 12 month calibration:

NRC 6 Mo Cal. Due Date?

Page 1 of 5



Inst.#Model 14C - 44-9 194299, Daily QC Trend Graph
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Inst.#MicroRem #C854F, Daily QC Trend Graph
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44-10-5 #161580, Daily QC Trend Graph
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FIGURES (SURVEY RESULTS) 
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D8-01

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 3  Beta: 125  Gamma:  2451
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: -13.6  Beta: 12938
Gamma CPM (9/14/2006)
Gamma: 3147

C8-01

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 3  Beta: 125  Gamma:  2451
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: -9.1  Beta: 1110
Gamma CPM (9/14/2006)
Gamma: 2801

D9-01

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 3  Beta: 125  Gamma:  2451
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: 4.5  Beta: 26305
Gamma CPM (9/14/2006)
Gamma: 6287

D9-03

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 3  Beta: 125  Gamma:  2451
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: 40.9  Beta: 81076
Gamma CPM (9/14/2006)
Gamma: 3742

D9-02

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 3  Beta: 125  Gamma:  2451
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: 13.6  Beta: 55957
Gamma CPM (9/14/2006)
Gamma: 3662

D8-02

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 3  Beta: 125  Gamma:  2451
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: 113.6  Beta: 58210
Gamma CPM (9/14/2006)
Gamma: 10381

E9-01

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 3  Beta: 125  Gamma:  2451
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: 50  Beta: 6043
Gamma CPM (9/14/2006)
Gamma: 3720

G10-01

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 0  Beta: 103  Gamma:  2750
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: 36.4  Beta: 1910
Gamma CPM (9/14/2006)
Gamma: 3226

F6-01

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 0  Beta: 140  Gamma:  2963
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: 0  Beta: 21224
Gamma CPM (9/14/2006)
Gamma: 13237

F6-02

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 0  Beta: 140  Gamma:  2963
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: 40.9  Beta: 131833
Gamma CPM (9/14/2006)
Gamma: 52176

F6-03

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 0  Beta: 140  Gamma:  2963
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: 18.2  Beta: 9138
Gamma CPM (9/14/2006)
Gamma: 3524

G4-01

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 0  Beta: 103  Gamma:  2750
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: 18.2  Beta: 138
Gamma CPM (9/14/2006)
Gamma: 7888

F3-01

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 0  Beta: 140  Gamma:  2963
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: -4.5  Beta: 3633
Gamma CPM (9/14/2006)
Gamma: 6878

A8-01

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 3  Beta: 125  Gamma:  2451
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: -4.5  Beta: 538
Gamma CPM (9/14/2006)
Gamma: 3296

A3-01

VERIFICATION RESULTS
Background Total Counts CPM
Alpha: 1  Beta: 104  Gamma:  3122
Verificaton Alpha/Beta DPM (9/14/2006)
Alpha: -4.5  Beta: 86
Gamma CPM (9/14/2006)
Gamma: 8424

[
HICKSVILLE¹

LEGEND
! Verificatoin Measurement Point

$ Background Measurement Point

Existing Buildings
Historic Buildings
Historic Features

0 4020
Feet

REV DATE DESCRIPTION BY

U.S. ARMY ENGINEER DISTRICT, BALTIMORE
CORPS OF ENGINEERS
KANSAS CITY, KANSASU.S. ARMY CORPS

OF ENGINEERS

CABRERA SERVICES
473 SILVER LANE
EAST HARTFORD, CT
                           06118

PREPARED BY:  JDM

REVIEWED BY: VERIFICATION SURVEY OF BUILDING 70 INTERIOR

SYLVANIA - CORNING FUSRAP SITE

CONTRACT # DRAWING #
07-1005.00-11 2

SCALE: DATE: 10/03/2006

REVISED BY:

FIGURE NOTES:

HICKSVILLE NEW YORK

Instruments used for survey
43-93 & 44-10-5



@( @(

@(

@(
@(@(

@(
@(

@(
@(

@(
@(

@(@(@( @(

@(

@(
@(

I12-DRAIN

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 2824

ONE STORY
MASONRY ADDITION

BUILDING 70

ONE STORY BRICK & CONCRETE BUILDING
(HISTORIC & PRESENT)

CONCRETE BLOCK
ADDITION

RE
CH

AR
GE

 B
AS

IN
B8-DRAIN

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 2983

B9-DRAIN

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 3685

C7-DRAIN-2

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 4477

C9-DRAIN

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 1942

C7-DRAIN

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 1931

F1-DRAIN

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 3820

D7-DRAIN

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 3898

D8-DRAIN

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 2224

D9-DRAIN-2

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 4221

D9-DRAIN

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 4835

I12-DRAIN-2

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 2488

I15-DRAIN

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 4017

K12-DRAIN

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 2589

K15-DRAIN

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 2459

L15-DRAIN-3

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 3594

L15-DRAIN-2

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 4014

L15-DRAIN

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 4080

L13-DRAIN

GAMMA SCAN RESULTS
Background Total Counts CPM
Gamma:  2635
Gamma CPM (9/14/2006)
Gamma: 3754

L15-DRAIN

[
HICKSVILLE¹

LEGEND

@( Drain Measurement Point
Existing Buildings
Historic Buildings
Historic Features

0 4020
Feet

REV DATE DESCRIPTION BY

U.S. ARMY ENGINEER DISTRICT, BALTIMORE
CORPS OF ENGINEERS
KANSAS CITY, KANSASU.S. ARMY CORPS

OF ENGINEERS

CABRERA SERVICES
473 SILVER LANE
EAST HARTFORD, CT
                           06118

PREPARED BY:  JDM

REVIEWED BY: DRAIN SURVEY OF BUILDING 70 INTERIOR

SYLVANIA - CORNING FUSRAP SITE

CONTRACT # DRAWING #
07-1005.00-12 3

SCALE: DATE: 10/03/2006

REVISED BY:

FIGURE NOTES:

HICKSVILLE NEW YORK

Instruments used for survey
44-10-5



 
 

 

Walkover Gamma Radiation Survey for 

Exterior Areas of Building 70 



 

 

1 

 

Sylvania Corning FUSRAP Site – Phase I RI 

Walkover Gamma Radiation Survey 

Building 70 Exterior Areas 

 

This technical memorandum addresses the results of the Building 70 exterior walkover gamma 
radiation survey.   

 

1.0 WALKOVER GAMMA RADIATION SURVEY 
The Building 70 walkover gamma radiation survey (walkover survey) was performed to assess 
the potential for elevated radiological contaminants of potential concern for the Sylvania Corning 
FUSRAP Site, specifically isotopes of thorium and uranium.  The survey was performed over 
100% of reasonably accessible areas surrounding Building 70.  A total of 6771 square meters (or 
1.67 acres) were surveyed.  Approximately 70% of the total area had an asphalt surface, while 
the remainder was grass.  Several small concrete areas were also surveyed, but the overall area 
was very small. 

1.1 Equipment  
The walkover survey was performed using a Ludlum Model 2221 ratemeter connected to a 3-
inch by 3-inch sodium iodide (NaI) gamma scintillation detector.  NaI detectors are well suited 
for exterior surveys of uranium and thorium isotopes. 

The ratemeter/detector combination was connected to a Trimble Pro XRS global positioning 
system (GPS) receiver and configured such that correlated gamma count rate and geospatial 
location were recorded once every second during the survey.  The GPS was operated such that 
positional accuracy to 1 meter was maintained throughout the survey.  The minimum detectable 
concentration (MDC) capabilities of the system are outlined in Attachment 1. 

1.2 Quality Control Measures 
Quality control (QC) measurements for field instrumentation included initial response to a 
radioactive source and daily operability checks.  All instruments were calibrated within the last 
twelve months by the instrument vendor, a certified calibration laboratory, using sources 
traceable to the National Institute of Standards and Technology (NIST).  Calibration certificates 
for each instrument are provided in Attachment 2.  Prior to commencing the walkover survey, 
ten initial readings were collected on each detector using a cesium-137 (137Cs) source to establish 
a control chart for each unit to determine daily operability.  The basis for daily operability for 
instruments of this type is ± 20% of the average for the initial ten measurements.  These data are 
included in Attachment 2. 
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The GPS system was configured using the North American Datum 1983 (NAD83), State Plane 
coordinate system for New York Long Island (3104) in units of meters.  Operability of the GPS 
was determined by the available satellite coverage and associated position dilution of precision 
(PDOP) reported by the GPS handset.  If the PDOP was observed to rise above 6, the surveyor 
immediately paused and waited for the PDOP to improve.  PDOP increases are a direct result of 
line-of-sight interference between the GPS satellites and the receiver. 

1.3 Survey Methodology  
The walkover survey was performed in accordance with the CABRERA project procedure 
provided in Attachment 1.  The ratemeter, detector, and GPS were all mounted on a converted 
walk behind a ‘baby-jogger’ platform.  The GPS receiver was placed inside the seat of the baby 
jogger with the antenna protruding vertically directly over the detector.  This method served to 
improve the quality of the walkover survey data by eliminating variations in detector height and 
position and reducing operator errors due to fatigue.  The walkover survey was performed by 
walking straight parallel paths over the designated areas.  Survey passes were approximately 1 
meter apart (the distance between the rear wheels).  The operator used orange traffic cones or 
other markers to help maintain consistent path spacing between passes.  While walking the 
survey paths, the surveyors visually observed the GPS signal reception status.  In the event of 
GPS signal loss, the surveyors paused until signal was regained. 

Data from the ratemeter/scaler was automatically logged into the GPS until the desired survey 
area was completed.   

1.4 Data Processing 
All field GWS data was forward to the CABRERA project Health Physicist for review and 
evaluation.  The data compiled during the Building 70 GWS was verified to be complete and 
usable without qualification.  The reviewed survey data was then imported into a geographic 
information system (GIS) software program for post-processing and imaging.  Post-processing of 
the data included calculation of descriptive statistics including mean, standard deviation, and z-
scores.  A z-score is the difference of the count rate in counts per minute (cpm) from each 
acquisition and the mean of the count population divided by the standard deviation of the 
population, as shown in Equation 1 below. 

 

 
( ) ( )

( )STDEV
MLZ dscr −=  (Eq 1) 

 where: Z = Z-score 

  Lcr  = Count rate, in gross cpm, of local acquisition 

  Mds  = Mean of the data set, in gross cpm 

  STDEV= Standard deviation of the dataset 

 

Imaging of the prepared data displayed spatial coordinates (plotted on the X and Y axes) and Z-
scores of the gamma readings (plotted on the Z axis).  The software generated a spatially 
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interpolated contour map depicting calculated Z-scores of the composite dataset.  Locations with 
Z-scores greater than 3 were investigated as candidates for additional sampling and 
characterization activities.   

 

2.0 RESULTS 
During the course of the walkover survey, a total of 28,003 data points were collected from three 
ratemeter detector combinations.  Meter SN 176952 collected 15,317 data points, having an 
average of 14,753 cpm, a standard deviation of 2,598 cpm, and a maximum of 35,196 cpm.  
Meter SN 1183465 collected 3,860 data points, having an average of 16,040 cpm, a standard 
deviation of 1,561 cpm, and a maximum of 21,351 cpm.  Detector SN 132861 collected 8,825 
data points, having an average of 16,483 cpm, a standard deviation of 2,341 cpm, and a 
maximum of 29,259 cpm.  The overall average was found to be 15,346 cpm with a standard 
deviation of 2,531 cpm.  Z-scores of the complete dataset ranged from -2.46 to 6.39. 

The graphical representation of the dataset is shown on the Z-score contour plot in Attachment 3.  
A majority of the area surrounding Building 70 was found to be below one z-score, suggesting 
that there is little variability in the radiological constituents over the survey area. 

Four general areas were found to have Z-scores greater than 3, shown as orange on the contour 
plot.  These areas are summarized in Table 1. 

 

Table 1.  Summary of Walkover Survey Area with Z-Score > 3 

Location Description 

1 Grass area to the northwest of Building 70 near gate to 
Cantiague Rock Road 

2 Northwest corner of parking lot near north entrance door 
3 Grass area between west boundary of Building 70 and 

Cantiague Rock Road 
4 Small grass area at the southwestern property boundary 

 

 

None of the above areas are believed to be real sources of residual contamination from former 
Sylvania operations.  The following points support this conclusion: 

• The elevated Z-scores shown for Areas 2 and 3 are most likely being biased by 
contributions from the brick facing used on the outside of Building 70 and, possibly, the 
concrete walkway.  The NaI detectors used to perform the walkover survey were not 
shielded or collimated to eliminate contributions from sources beyond what is found 
directly below the detector face.  Biases of this type are relatively easy to characterize 
and eliminate once they are understood and accounted for.  Follow-up surveys in Areas 2 
and 3 with shielded NaI detectors could be performed during Phase II of the RI, with 
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results compared with the unshielded detector.  Several soil samples are already planned 
for these areas as part of the Building 70 characterization. 

• The Z-score plot shows gross gamma count rates for multiple surfaces (asphalt, concrete, 
and grass).  Each of these surfaces has a representative natural background range 
associated with it.  Combining multiple areas into a single dataset can sometimes draw 
attention to one of these areas as a potential residual contamination area.  Areas 1 and 4 
are both grassy areas within a larger asphalt data set having lower average count rates.  
The grassy areas had count rates only 5,000 cpm above the larger data set.  If the 
walkover survey is performed in the future, reference area surveys will be performed on 
similar surfaces to obtain gamma signatures for each type of surface. 
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Gamma Walkover Surveys 

Purpose 
 
The purpose of the GWS is to identify areas of elevated radioactivity.  Surficial scans, 
where possible, are particularly effective at identifying spatial trends in surficial 
contamination and potential DCGLemc concerns.  These types of surveys have been used 
with considerable success at other USACE FUSRAP sites with similar radiological 
contaminants of concern. 
 
Equipment 
 
Equipment required for performing the GWS survey includes the following: 

• Trimble Pathfinder Pro - XRS (or equivalent) 
• 2x2 or 3x3 NaI detector and associated rate-meter/scaler, equipped with RS-232 

or USB download port; 
• Hardware: IBM-compatible Pentium (minimum) personal computer, color printer, 

large capacity data storage device (e.g., CD-ROM), large format plotter, (note that 
some hardware may not be site-based). 

• Software: Trimble Pathfinder Office, GIS software (ArcGIS or equivalent) with 
coordinate geometry capability. 

 
Methods 
 
The survey will be performed following MARSSIM protocol by walking straight parallel 
lines over an area while moving the detector in a serpentine motion, 0.05 to 0.10 m (2 to 
4 in) above the ground surface.  Survey passes will be approximately one meter apart.  
Data from the ratemeter/scaler will be automatically logged into the GPS unit once per 
second.  After completion of the survey, the raw data will be downloaded from the GPS 
and sent to a data processing specialist for export into a geospatial software program.  
After completion of data processing, an electronic file with the contoured results of the 
survey will be returned to the FSM for evaluation. 
 
The GWS data will then be forwarded to the CABRERA Technical Lead for evaluation 
after field data processing.  Gamma walkover survey data will be delivered to E&E and 
USACE in graphical format (maps of count rate contours by easting and northing in US 
State Plane feet, New York Long Island, NAD83).  This evaluation will determine if any 
GWS anomalies exist that warrant further investigation by collecting biased surface soil 
samples for laboratory radioanalysis.  Anomalies identified will be reported to the 
CABRERA PM, or designee, for evaluation and concurrence.  Anomaly locations will be 
forwarded to the field team, and will be physically marked for follow-up. 
 
Before a detection system is utilized for surveys, it is necessary to perform an a priori 
calculation of the Scan Minimum Detectable Concentration (Scan MDC) for the system.  
The nominal Scan MDC for a Ludlum Model 44-20 3x3 NaI detector for U-238 has been 
calculated to be approximately 4 pCi/g. 
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Estimation of Scan Minimum Detectable Concentrations (MDCs) for Gamma 

Walkover Surveys at the Sylvania-Corning FUSRAP Site 
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1. Introduction 
 
A MARSSIM based scoping survey plan was implemented by Cabrera Services, Inc. 
(CABRERA), under contract to Ecology & Environment (E&E) for properties in 
Hicksville, NY to determine whether they have been affected by the former operations 
conducted by Sylvania-Corning.  The purpose of this document is to estimate gamma 
walkover scan sensitivities for the Radionuclides of Concern (ROCs), particularly 
Natural Uranium with Short-Lived Progeny and Uranium-235 (U-235).  The specific 
objective is to estimate the scan sensitivity of a gamma walkover survey performed using 
a 3-in by 3-in sodium iodide (NaI) scintillation detector to measure ROCs at the Site.  
The method is first demonstrates for Cesium-137 (Cs-137), as this is the nuclide to which 
the NaI detectors are calibrated. 
 
2. Estimation of Minimum Detectable Concentrations (MDC) 
 
This document utilizes the methodology and approach documented in MARSSIM 
(Section 6.7.2.2, Table 6.7) for a 2-in x 2-in NaI scintillation detector.  MARSSIM 
calculations for the 2-in x 2-in detectors are based on NRC NUREG-1507, Minimum 
Detectable Concentrations with Typical Radiation Survey Instruments for Various 
Contaminants and Field Conditions (NRC 1997).  MARSSIM Table 6.7 does not provide 
scan MDCs for 3-in x 3-in NaI detectors; thus scan MDCs are derived using 
MARSSIM/NUREG-1507 methods.  Factors included in this analysis are the surveyor 
scan efficiency, index of sensitivity, the natural background of the surveyed area, scan 
rate, detector to source geometry, areal extent of the potential hot spot(s), and energy and 
yield of gamma emissions. 
 
The computer code Microshield was used to model the presence of a normalized 1 pCi/g 
of Cs-137, total uranium and short-lived progeny, and U-235 in soil with the assumption 
that the activity was uniformly distributed to a depth of 15 cm and spread over a disk 
shaped area with a diameter of 56 cm.  This is consistent with the NUREG-1507 
methodology and provides for a count rate to exposure ration (CPM/μR/hr) to be 
calculated.  As the Site consists of paved areas, the model includes attenuation and 
energy loss through asphalt.  Activity concentrations must be entered into Microshield in 
units of μCi/cm3 with consideration to the density of soil at 1.6 g/cm3.  Therefore, activity 
concentrations for Cs-137, total uranium with short-lived progeny, and U-235 were 
entered into Microshield as 1.6E-6 μCi/cm3 with decay times sufficient to allow in-
growth of progeny activities.   
 

1 pCi/g x 1E-6 μCi/pCi x 1.6 g/cm3 = 1.6E-6 μCi/cm3 

 
The Microshield exposure rate output is included as an attachment to this Appendix. 
 
Two scenarios were considered for estimating the uranium scan MDC.  Fully enriched 
uranium metal (i.e. 100% U-235) and natural uranium ore with short-lived progeny.  
When uranium is extracted from ore, it disrupts the equilibrium between the parent and 
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daughter nuclides.  Because some of the daughter radionuclides in both the U-235 and U-
238 decay chains have large half-lives (~104 yr), it takes several years for the equilibrium 
to be reestablished.  For the case where equilibrium with short lived progeny, U-235 was 
assumed to be in equilibrium with only Th-231, and U-238 was assumed to be in 
equilibrium with Th-234, and Pa-234/234m.  U-234, U-235, and U-238 are assumed to 
exist at natural activity fractions (i.e. 0.489, 0.022, and 0.489, respectively).  Therefore, 
isotopic uranium activity concentrations of 7.83E-7 μCi/cm3, 3.47E-8 μCi/cm3, and 
7.83E-7 μCi/cm3, respectively, to represent 1 pCi/g of total uranium. 
 
For the fully enriched case, U-235 was used at a concentration of 1.6E-6 μCi/cm3 to 
represent a total activity of 1 pCi/g. 
 
A set of tables are attached, based upon the NUREG-1507 methodology as applied 
toward a 3-in x 3-in NaI scintillation detector.  Additional details and discussion 
describing the NUREG analysis methodology are described in that publication. 
 
2.1. Fluence Rate to Exposure Rate (FRER) 
 
The fluence rate to exposure rate (FRER) may be approximated by: 
 

( )( )airenE
hrRFRER
ρμ

μ

γ /
/1

≈  

 
Where: 
  Eγ  = energy of the gamma photon of concern, keV 
  (μen/ρ)  = the mass energy absorption coefficient for air, cm2/g 
 
This can be represented in tabular form, as in Table 1. 
 
2.2. Probability of Interaction (P) Through Detector End for a Given Energy 
 
The probability, P, of a gamma ray interaction in the NaI scintillation crystal entering 
through the end of the crystal is given by: 
 

( ) ( )( )NaINaI XePobability ρρμ /1)(Pr −−=  
 
Where: 
 
  (μ/ρ)NaI = the mass attenuation coefficient for NaI 
  X  = the thickness through the end of the 3-in x 3-in  
     NaI crystal, 7.62 cm 
  (ρNaI)  = the density of the NaI crystal, 3.67 g/cm3 
 
This can be represented in tabular form, as in Table 2. 
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2.3. Relative Detector Response (RDR) 
 
The Relative Detector Response (RDR) as a function of energy is determined by 
multiplying the relative fluence rate to exposure rate (FRER) by the probability (P) of an 
interaction and is given by: 
 

( )( )PFRERRDR =  
 

This can be represented in tabular form, as in Table 3. 
 
2.4. Determination of CPM per μR/hr as a Function of Energy 
 
The equivalent FRER, P, and finally RDR may be calculated for the NaI scintillation 
detector at the Cesium-137 (Cs-137) energy of 662 keV.  Manufacturers of this 
equipment typically provide an instrument response in terms of CPM and μR/hr at the 
Cs-137 energy.  This point allows one to determine the CPM per μR/hr and ultimately 
activity concentration and minimum detection sensitivity level in terms of pCi/g for a 
specific instrument. 
 
Based on a manufacturer’s 3-in x 3-in NaI response specification (Ludlum 44-20) of 
2,700 CPM/μR/hr, and using the same methodology as shown in the tables above, the 
FRER, P, and RDR are calculated.  The mass energy absorption coefficient for air and the 
mass attenuation coefficient for NaI are interpolated from tables in the Radiological 
Health Handbook, Revised Edition January 1970, pages 139, and 140. 
 
 FRER  Energyγ, keV  (μen/ρ)air, cm2/g 
  
 0.0514  662   0.0294 
 
      (μen/ρ)NaI, cm2/g 
   
      0.0780 
 P 
 
 0.89 
 
And Cs-137 RDR (662 keV) = 0.0456 
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The detector response (CPM) to another energy is based upon the ratio of the RDR at a 
specific energy to the known CS-137 energy RDR: 
 

( )( )
( )137

137//
,//

−

−=
Cs

ECs
i RDR

RDRhrRCPM
EhrRCPM i

μ
μ  

 
 
This can be represented in tabular form, as in Table 4. 
 
2.5. Minimum Detectable Count Rate 
 
The minimum detectable count rate (MDCR) is calculated using the NUREG-1507 
methodology where: 
 
The average number of background counts in a one second interval, bi = CPM/60 
 
And for the Ludlum generic count rate to exposure rate ratio value of 2,700 CPMμR/hr 
and 10μR/hr measured background gives: 
 

Bi = (10μR/hr)(2,700 CPM/μR/hr)/(60) = 450 counts 
 

The background exposure rate of 10 μR/hr is used as a conservative estimate for the 
property.  Background exposure rates vary but are typically less than 10 μR/hr. 
 
The MDCR is therefore calculated as: 
 

MDCR = (d’)(bi)0.5(60sec/1min) 
 

Where d’ is from Table 6.1 of NUREG-1507 and represents the rate of detections at 95% 
and a false positive rate of 60%, and bi is the background counts, giving: 
 

MDCR = (1.38)(450)0.5(60) = 1,756 CPM 
 

The MDCR for the surveyor is given as: 
 

MDCRsurveyor = MDCR / (P)0.5 
 
Where P is the surveyor efficiency equal to 0.5 to 0.75 as given by NUREG-1507. 0.5 
was chosen as a conservative estimate and  

 
MDCRsurveyor = 1,756 / (0.5)0.5 = 2,483 CPM 
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The count rate to exposure ratio for each of the Uranium with short-lived progeny and the 
U-235 gamma emissions and their contributions to the total exposure rate may be 
computed using the output of the Microshield runs and the count rate to exposure rate 
ratios from Table 4. 
 
2.6. Estimate of Cs-137 Scan MDC 
 
The Microshield runs are summarized in Table 5 for Cs-137.  The minimum detectable 
exposure rate from Cs-137 is obtained from the MDCRsurveyor divided by the Table 5 
weighted count rate to exposure rate value of 3,003 CPM/μR/hr for a 1 pCi/g normalized 
concentration. 
 

2,483 CPM / 3,003 CPM /μR/hr = 0.83 μR/hr 
 
The scan MDC is then equal to the ratio of the Minimum Detectable Exposure Rate in the 
field to the exposure rate determined for the normalized 1 pCi/g concentration of Cs-137. 
 

 
( )( )

( )concCsnormalized

surveyorconc

teExposureRa
teExposureRaCsNormalized

ScanMDC
__

_
=  

 
Scan MDC = (1 pCi/g)(0.83 μR/hr)/(0.131 μR/hr) = 6.34 pCi/g 

 
 

2.7. Estimate of Uranium with Short-lived Progeny Scan MDC 
 
The Microshield runs are summarized in Table 6 for uranium with short-lived progeny.  
The minimum detectable exposure rate from uranium with short-lived progeny is 
obtained from the MDCRsurveyor divided by the Table 6 weighted count rate to exposure 
rate value of 2,533 CPM/μR/hr for a 1 pCi/g normalized concentration. 
 

2,483 CPM / 2,533 CPM /μR/hr = 0.98 μR/hr 
 
The scan MDC is then equal to the ratio of the Minimum Detectable Exposure Rate in the 
field to the exposure rate determined for the normalized 1 pCi/g concentration for 
uranium and short-lived progeny. 
 

 
( )( )

( )concUnormalized

surveyorconc

teExposureRa
teExposureRaUNormalized

ScanMDC
__

_
=  

 
Scan MDC = (1 pCi/g)(0.98 μR/hr)/(0.238 μR/hr) = 4.12 pCi/g 
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2.8. Estimate of U-235 Scan MDC 
 
The Microshield runs are summarized in Table 7 for uranium with short-lived progeny.  
The minimum detectable exposure rate from U-235 is obtained from the MDCRsurveyor 
divided by the Table 7 weighted count rate to exposure rate value of  
11,950 CPM/μR/hr for a 1 pCi/g normalized concentration. 
 

2,483 CPM / 11,950 CPM /μR/hr = 0.208 μR/hr 
 
The scan MDC is then equal to the ratio of the Minimum Detectable Exposure Rate in the 
field to the exposure rate determined for the normalized 1 pCi/g concentration for U-235. 
 

 
( )( )

( )concUnormalized

surveyorconc

teExposureRa
teExposureRaUNormalized

ScanMDC
__

_
=  

 
Scan MDC = (1 pCi/g)(0.208 μR/hr)/(0.0224 μR/hr) = 9.28 pCi/g 
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3. Summary 
 
Using the NUREG-1507 methodology, the calculated scan MDCs for the 3-in x 3-in NaI 
scintillation detector employed for this radiological survey are as follows: 
 

Radionuclide Scan MDC (pCi/g) 
Cs-137 6.34 
Uranium with Short-lived Progeny 4.12 
U-235 9.28 
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Gamma Energy (keV)
Mass Attenuation 
Coefficient - Air        

(cm2/g)
FRER

40 0.0640 0.3906

50 0.0384 0.5208

60 0.0292 0.5708

80 0.0236 0.5297

100 0.0231 0.4329

150 0.0251 0.2656

200 0.0268 0.1866

300 0.0288 0.1157

400 0.0296 0.0845

500 0.0297 0.0673

600 0.0296 0.0563

800 0.0289 0.0433

1000 0.0280 0.0357

1500 0.0255 0.0261

2000 0.0234 0.0214
3000 0.0205 0.0163

Table 1

Fluence Rate to Exposure Rate

 07-1005.00 Cabrera Services, Inc. Scan MDC Tables
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Gamma Energy (keV)
Mass Attenuation 
Coefficient - NaI        

(cm2/g)
P

40 19.3000 1.00

50 10.7000 1.00

60 6.6200 1.00

80 3.1200 1.00

100 1.7200 1.00

150 0.6250 1.00

200 0.3340 1.00

300 0.1670 0.99

400 0.1170 0.96

500 0.0955 0.93

600 0.0826 0.90

800 0.0676 0.85

1000 0.0586 0.81

1500 0.0469 0.73

2000 0.0413 0.68
3000 0.0366 0.64

Table 2

Probability (P)  of Interaction Through Detector End

 07-1005.00 Cabrera Services, Inc. Scan MDC Tables
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Gamma Energy (keV) FRER P RDR

40 0.3906 1.00 0.3906

50 0.5208 1.00 0.5208

60 0.5708 1.00 0.5708

80 0.5297 1.00 0.5297

100 0.4329 1.00 0.4329

150 0.2656 1.00 0.2656

200 0.1866 1.00 0.1866

300 0.1157 0.99 0.1147

400 0.0845 0.96 0.0813

500 0.0673 0.93 0.0627

600 0.0563 0.90 0.0507

800 0.0433 0.85 0.0367

1000 0.0357 0.81 0.0288

1500 0.0261 0.73 0.0191

2000 0.0214 0.68 0.0146
3000 0.0163 0.64 0.0104

Table 3

Relative Detector Response (RDR)

 07-1005.00 Cabrera Services, Inc. Scan MDC Tables
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Gamma Energy (keV) RDR CPM per microR/hr

40 0.3906 23129

50 0.5208 30839

60 0.5708 33796

80 0.5297 31362

100 0.4329 25632

150 0.2656 15727

200 0.1866 11046

300 0.1147 6789

400 0.0813 4811

500 0.0627 3711

600 0.0507 3003

800 0.0367 2174

1000 0.0288 1704

1500 0.0191 1131

2000 0.0146 867
3000 0.0104 617

Table 4

3-in x 3-in NaI Detector Response vs. Energy

 07-1005.00 Cabrera Services, Inc. Scan MDC Tables
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Gamma Energy (keV)
Microshield Exposure 

Rate for 1pCi/g   
(microR/hr w/buildup)

CPM per microR/hr 
Table C-4

CPM per microR/hr 
(weighted)

40 3.17E-08 23129 5.601E-03

50 0.00E+00 30839 0.000E+00

60 0.00E+00 33796 0.000E+00

80 0.00E+00 31362 0.000E+00

100 0.00E+00 25632 0.000E+00

150 0.00E+00 15727 0.000E+00

200 0.00E+00 11046 0.000E+00

300 0.00E+00 6789 0.000E+00

400 0.00E+00 4811 0.000E+00

500 0.00E+00 3711 0.000E+00

600 1.31E-01 3003 3.003E+03

800 0.00E+00 2174 0.000E+00

1000 0.00E+00 1704 0.000E+00

1500 0.00E+00 1131 0.000E+00

2000 0.00E+00 867 0.000E+00

3000 0.00E+00 617 0.000E+00
TOTAL 1.31E-01 3.003E+03

Table 5

Weighted CPM per microR/hr vs. Energy for Cs-137
15 cm x 56 cm cylinder under asphalt

 07-1005.00 Cabrera Services, Inc. Scan MDC Tables



Sylvania-Corning FUSRAP Site  September 2006

Gamma Energy (keV)
Microshield Exposure 

Rate for 1pCi/g   
(microR/hr w/buildup)

CPM per microR/hr 
Table C-4

CPM per microR/hr 
(weighted)

40 2.06E-09 23129 1.998E-04

50 5.92E-08 30839 7.662E-03

60 1.27E-05 33796 1.797E+00

80 8.99E-05 31362 1.184E+01

100 1.69E-03 25632 1.816E+02

150 2.60E-03 15727 1.720E+02

200 3.63E-03 11046 1.682E+02

300 2.21E-03 6789 6.295E+01

400 2.72E-03 4811 5.502E+01

500 5.22E-03 3711 8.139E+01

600 2.75E-02 3003 3.468E+02

800 8.09E-02 2174 7.383E+02

1000 7.86E-02 1704 5.626E+02

1500 2.73E-02 1131 1.295E+02

2000 5.71E-03 867 2.079E+01

3000 0.00E+00 617 0.000E+00
TOTAL 2.38E-01 2.533E+03

Table 6

Weighted CPM per microR/hr vs. Energy for Uranium + Short-Lived Progeny
15 cm x 56 cm cylinder under asphalt

 07-1005.00 Cabrera Services, Inc. Scan MDC Tables



Sylvania-Corning FUSRAP Site  September 2006

Gamma Energy (keV)
Microshield Exposure 

Rate for 1pCi/g   
(microR/hr w/buildup)

CPM per microR/hr 
Table C-4

CPM per microR/hr 
(weighted)

40 1.63E-09 23129 1.682E-03

50 7.29E-08 30839 1.004E-01

60 1.38E-07 33796 2.077E-01

80 6.97E-05 31362 9.766E+01

100 5.09E-04 25632 5.831E+02

150 2.62E-03 15727 1.840E+03

200 1.90E-02 11046 9.383E+03

300 7.83E-05 6789 2.374E+01

400 8.08E-05 4811 1.737E+01

500 1.04E-05 3711 1.728E+00

600 0.00E+00 3003 0.000E+00

800 2.14E-06 2174 2.075E-01

1000 0.00E+00 1704 0.000E+00

1500 0.00E+00 1131 0.000E+00

2000 0.00E+00 867 0.000E+00

3000 0.00E+00 617 0.000E+00
TOTAL 2.24E-02 1.195E+04

15 cm x 56 cm cylinder under asphalt

Table 7

Weighted CPM per microR/hr vs. Energy for U-235

 07-1005.00 Cabrera Services, Inc. Scan MDC Tables
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Inst.#2221 #176952 source, Daily QC Trend Graph
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Inst.#132861, Daily QC Trend Graph
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2221 Inst.#218559, Daily QC Trend Graph
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GAMMA Z-SCORE CONTOUR PLOT  
SITE MAP 
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Sylvania Corning FUSRAP Site – Phase I RI 

Radiation Contamination Surveys 

All Site Areas  

 

 

This technical memorandum addresses the results of the radiation-contamination surveys 
performed during installation and retrieval of passive soil gas probes around the exterior of 
Buildings 70, 100, and 140, and active soil gas probes inside Building 70 at the Sylvania Corning 
FUSRAP site.  

  

1.0 SURVEY METHODOLOGY 

1.1 Overview 
Radiation contamination surveys were performed September 11 through 15, 2006 and on 
September 25 and 26, 2006.  Contamination surveys were performed on equipment and 
personnel to assess the potential for elevated radiological contaminants of potential concern, 
specifically, isotopes of thorium and uranium, during intrusive sampling activities.  Surveys for 
fixed and removable contamination were performed during installation and retrieval of active 
and passive soil gas probes and during collection of samples at the Building 70 transformer area. 

All surveys were performed in accordance with safety procedures as outlined in the September 
2006 Site Safety and Health Plan – Remedial Investigation Phase I for the Sylvania Corning 
FUSRAP Site.  Surveys included surface scans and static measurements for alpha and beta 
radiation, wipes for removable alpha and beta contamination, and collection of representative 
background measurements for all surveyed surfaces. 

1.2 Equipment  
Equipment used to perform contamination surveys included the following: 

• Ludlum Model- 2360 and 2224-1 portable ratemeter/scaler with Ludlum Model 43-93 

alpha/beta scintillation detectors. 

• Ludlum Model 14C portable ratemeter with Ludlum Model 44-9 geiger-mueller (GM) 

detector. 
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1.3 Quality Control Measures 
Quality control (QC) measurements for field instrumentation included initial response to a 
radioactive source and daily operability checks.  All instruments were calibrated within the last 
twelve months by the instrument vendor, a certified calibration laboratory, using sources 
traceable to the National Institute of Standards and Technology (NIST).  Calibration certificates 
for each instrument are provided in Attachment 1.  Prior to commencing any surveys,  ten initial 
readings were collected on each detector using technicium-99 (99Tc) and thorium-230 (230Th) 
sources to establish a control chart for each unit to determine daily operability.  The bases for the 
daily operability of these instruments are ± 20% of the average for the initial ten measurements 
for the 44-9 probe and ±3-sigma of the average for the initial ten measurements for the 43-93.  
These data are included in Attachment 1. 

All field instruments satisfactorily passed the daily QC checks, with one exception.  During post-
job review of the instrument QC data, it was observed that the Ludlum 2360/43-93 combination 
was found to be outside of ±3-sigma on 9/14/06.  The field technician inadvertently applied a 
‘qualitative’ ±20% criterion to the daily QC data for this instrument, which showed a passing 
result.  However, when applying the more stringent ±2 and ±3 sigma criteria used for 
quantitative field instruments, the daily alpha source check failed.  If the technician had known 
that the count failed, the count would have been repeated in accordance with CABRERA 
procedures.  Further inspection of the data by the CABRERA project Health Physicist shows that 
this particular count was 13 counts per minute (cpm) above the +3-sigma control line, 
corresponding to a 3.2 sigma result.  Since this value does not appear to represent a severe 
instrument deficiency or malfunction, it was determined that the survey data performed on 
9/14/06 does not need to be disqualified. 

1.4 Acceptable Levels of Surface Contamination 
Table 1 provides acceptable surface contamination limits for various radionuclides as applied to 
surface contamination measurements.  The most conservative values (transuranics) were used 
because the predominant radiological contaminants of potential concern are thorium and 
uranium.  The alpha removable contamination limit is 20 disintegrations per minute per 100 
square centimeters (dpm/100cm2), while the maximum and average contamination limit is 300 
and 100 dpm/100cm2, respectively.  The beta-gamma removable contamination limit is 1,000 
dpm/100cm2. 

.



Sylvania Corning FUSRAP Site Technical Memorandum 

 Radiation Contamination Surveys 

 

\ 

3 

 

Table 1: Acceptable Levels of Surface Contamination 

Acceptable Surface Contamination Levels 
(DPM/100 cm2) Radionuclidea 

Removableb, e Averageb, c Maximumb, d 

Transuranics, 226Ra, 227Ra, 230Th, 228Th, 
231Pa, 221Ac, 125I, 129I 

20 100 300 

Th-Natural, 232Th, 90Sr, 223Ra, 224Ra, 232U, 
126I, 131I, 133I 

200 1,000 3,000 

U-Natural, 235U, 238U, and associated decay 
products 

1,000 α 5,000 α 15,000 α 

Beta-Gamma emitters (radionuclides with 
decay modes other than alpha emission or 
spontaneous fission) except 90Sr and others 
noted above. 

1,000 β γ 5,000 β γ 15,000 β γ 

a  Where surface contamination by both alpha- and beta-gamma emitting nuclides exists, the limits established for alpha- and beta-
gamma emitting nuclides should apply independently. 

b  As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by 
correcting the counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated 
with the instrumentation. 

c  Measurements of average contaminant should not be averaged over more than 1 square meter.  For objects of less surface area, the 
average should be derived for each object. 

d  The maximum contamination level applies to an area not more than 100 cm2. 
e  The amount of removable radioactive material per 100 cm2 of surface area should be determined by wiping that area with dry filter 

or soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an 
appropriate instrument of known efficiency.  When removable contamination on objects of less surface area is determined, the 
pertinent levels should be reduced proportionately and the entire surface should be wiped. 

  

 

2.0 RESULTS 
The results of all contamination surveys are provided in Attachment 2.  Individual data 
worksheets are provided for background measurements collected at the site, Building 70 soil gas 
support surveys, and exterior soil gas support surveys.  A summary map of the Building 70 
interior surveys is also provided. 

Calculation of disintegrations per minute per 100 square centimeters (dpm/100cm2) integrated a 
300-cm survey area because all removable contamination surveys utilized large area, i.e., 
masselin, wipes instead of smaller, folder-type smears.  Masselin surveys are advantageous for 
surveys of this kind because much larger areas can be surveyed for removable contamination, 
which increases the probability of detection. 

The only data flags that occurred during the surveys were results of the alpha scans on wipes of 
the boring equipment at exterior soil gas locations 45 (84.1 dpm/100cm2) and 81 (56 
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dpm/100cm2).  However, it is unlikely that these events are true positives for removable alpha 
contamination, based on the supporting evidence.  First, the flagged values are near or below the 
calculated alpha minimum detectable concentrations (MDC) for the model 43-93 detector.  The 
lowest MDC achievable for the 43-93 is 27 dpm/100cm2, given zero counts per minute 
background (see Attachment 1).  MDC levels between 27 and 102 dpm/100cm2 were calculated 
for the range of alpha background levels measured during the morning QC activities.  
Furthermore, both of these locations were shallow soil borings (6 inches) west and south of 
Building 70 and the beta results at these locations were both at background.  It is more likely that 
the elevated alpha counts at these locations were due to natural background fluctuations. 
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INSTRUMENT QC INFORMATION AND  
CALIBRATION CERTIFICATES 



CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)
Detector: 6/25/2006
Serial #: OK

100 OK

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.1079 Th-230 1905-04 41,200 3/30/2004 7.54E+04 41,199 100 1 1 1.60 1.71 5438.2 62.38
Beta 0.1203 Tc-99 1904-04 45,200 3/30/2004 2.13E+05 45,200 1000 1 1 93.10 9.02 4444.0 114.18

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
9/11/2006 1 87 5495 4493 1.0 87.0 5494.0 4406.0 PASS PASS PASS PASS 70.95 386 Yes Yes JJW JJW
9/12/2006 0 90 5341 4576 0.0 90.0 5341.0 4486.0 PASS PASS PASS PASS 27.81 392 Yes Yes JJW JJW
9/13/2006 3 87 5559 4871 3.0 87.0 5556.0 4784.0 PASS PASS PASS QUESTION 102.52 386 No Yes JJW JJW
9/14/2006 0 87 5640 4749 0.0 87.0 5640.0 4662.0 PASS PASS FAIL PASS 27.81 386 Yes Yes DEA DEA
9/15/2006 0 96 5358 4748 0.0 96.0 5358.0 4652.0 PASS PASS PASS PASS 27.81 404 Yes Yes DEA DEA

Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?

H.P. 
TechnicianMDA β (dpm)

Bkg QC Pass/Fail

Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm) Technician 
Initials

43-93
PR211706

Calibration Date:Counting Instrument:
Serial #:

L 2360
202398 12 month calibration:

NRC 6 Mo Cal. Due Date?

Page 1 of 5



Inst. #2224-1 162426 Alpha, Daily QC Trend Graph

0

500

1000

1500

2000

2500

3000

3500

4000

9/24/06 9/25/06 9/25/06 9/25/06 9/25/06 9/25/06 9/26/06 9/26/06

QC Date

cp
m

Value
+20 %
Average
-20%



Inst. #2224-1 162426 beta, Daily QC Trend Graph
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Inst.#Model 14C - 44-9 194299, Daily QC Trend Graph
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Inst.#MicroRem #C854F, Daily QC Trend Graph
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SURVEY DATA WORKSHEETS 
SURVEY DATA MAPS 
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Instrument: Ludlum Model 2360 Probe Active Area: 100 cm2

Probe: Ludlum Model 43-93 Units: cpm

seq. # Sample ID# and Description Date
α β

1 Concrete - Old Warehouse 9/11/2006 1 11
2 9/11/2006 6 124
3 9/11/2006 0 125
1 Concrete - New Warehouse 9/11/2006 0 90
2 9/11/2006 0 81
3 9/11/2006 0 96
1 Bldg 12 x 12  Floor Tiles 9/11/2006 3 155
2 9/11/2006 3 163
3 9/11/2006 2 133
1 Glazed Gray Tile - Lobby 9/11/2006 20 294
2 9/11/2006 10 265
3 9/11/2006 20 286
4 9/11/2006 15 334
5 9/11/2006 15 291
1 Brown Asbestos tile(12x12) 9/11/2006 2 116
2 9/11/2006 1 101
3 9/11/2006 2 110
4 9/11/2006 1 114
5 9/11/2006 2 119

1 Soil  Cantiague Park set# 1 9/11/2006 1 175
2 9/11/2006 1 173
3 9/11/2006 2 178
4 9/11/2006 1 181
5 9/11/2006 5 187
1 Soil  Cantiague Park set# 2 9/11/2006 3 158
2 9/11/2006 8 225
3 9/11/2006 3 190
4 9/11/2006 3 187
5 9/11/2006 2 170

Building 70 Surface Backgrounds

Cantiague Park Soil Backgrounds

Background Total 
Counts*

10/6/06 Cabrera Services, Inc. 07-1005.00 / 001
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Instrument: Ludlum Model 2360
Probe: Ludlum Model 43-93

Survey Area  (cm2) α eff β eff Static Count Time (min) α  Flag β  Flag
300 0.2200 0.2100 1.0 1.0 20 1000

seq. # Sample ID# and Description Date Tech. Initial
α β α β α β α β α β

1 B70SSA-01 9/12/2006 3 150 0 NR 2.7 150.3 0.00 N/A -4.0 N/A DA
2 B70SSA-02 9/12/2006 3 150 3 NR 2.7 150.3 3.00 N/A 0.5 N/A DA
3 B70SSA-03 9/12/2006 3 150 0 NR 2.7 150.3 0.00 N/A -4.0 N/A DA
4 B70SSA-04 9/12/2006 0 89 0 NR 0.0 89.0 0.00 N/A 0.0 N/A DA
5 B70SSA-05 9/12/2006 2 140 6 154 2.0 140.0 6.00 154 6.1 22 DA
6 B70SSA-06 9/12/2006 2 140 2 172 2.0 140.0 2.00 172 0.0 51 DA
7 B70SSA-07 9/12/2006 2 110 0 121 2.0 110.0 0.00 121 -3.0 17 DA
8 B70SSA-08 9/12/2006 2 136 3 155 2.0 136.0 3.00 155 1.5 30 DA
9 B70SSA-09 9/12/2006 2 139 1 146 2.0 139.0 1.00 146 -1.5 11 DA
10 B70SSA-10 9/12/2006 1 124 5 155 1.0 124.0 5.00 155 6.1 49 DA
11 B70SSA-11 9/12/2006 4 139 0 140 4.0 139.0 0.00 140 -6.1 2 DA
12 B70SSA-12 9/12/2006 1 114 2 120 1.0 114.0 2.00 120 1.5 10 DA

> α flag > β flag

Active Soil Gas Probe Install Surveys

dpm/100 cm2

Daily Background Count Time (min)

* Morning Daily Count
Background Total 

Counts* Sample Total Counts Background (cpm) Sample Counts (cpm) Sample (dpm/100 cm2)

10/6/06 Cabrera Services, Inc. 07-1005.00 / 001
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 Instrument: Ludlum Model 3
Probe: Ludlum Model 44-9

Detector Active Area  (cm2) α eff β eff Count Time (min) α  Flag β  Flag
15 N/A 0.1000 Rate Rate N/A 1000

seq. # Sample ID# and Description Date Tech. Initial
α β α β α β α β α β

1 B70SSA-01 9/13/2006 NR 40 NR 40 N/A 40.0 N/A 40 N/A 0.0 JC
2 B70SSA-02 9/13/2006 NR 40 NR 40 N/A 40.0 N/A 40 N/A 0.0 JC
3 B70SSA-03 9/13/2006 NR 40 NR 40 N/A 40.0 N/A 40 N/A 0.0 JC
4 B70SSA-04 9/13/2006 NR 40 NR 40 N/A 40.0 N/A 40 N/A 0.0 JC
5 B70SSA-05 9/13/2006 NR 40 NR 40 N/A 40.0 N/A 40 N/A 0.0 JC
6 B70SSA-06 9/13/2006 NR 40 NR 40 N/A 40.0 N/A 40 N/A 0.0 JC
7 B70SSA-07 9/13/2006 NR 40 NR 40 N/A 40.0 N/A 40 N/A 0.0 JC
8 B70SSA-08 9/13/2006 NR 40 NR 40 N/A 40.0 N/A 40 N/A 0.0 JC
9 B70SSA-09 9/13/2006 NR 40 NR 40 N/A 40.0 N/A 40 N/A 0.0 JC
10 B70SSA-10 9/13/2006 NR 40 NR 40 N/A 40.0 N/A 40 N/A 0.0 JC
11 B70SSA-11 9/13/2006 NR 40 NR 40 N/A 40.0 N/A 40 N/A 0.0 JC
12 B70SSA-12 9/14/2006 NR 40 NR 40 N/A 40.0 N/A 40 N/A 0.0 JC

> α flag > β flag

Active Soil Gas Probe Removal Surveys

dpm/100 cm2

Daily Background Count Time (min)

Background Total 
Counts* Sample Total Counts Background (cpm) Sample Counts (cpm) Sample (dpm/100 cm2)

10/6/06 Cabrera Services, Inc. 07-1005.00 / 001
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Exterior Passive Soil Gas Probe Installation Surveys

Detector No. Probe

Survey 
Active Area  

(cm2)
Alpha 

Efficiency
Beta 

Efficiency Alpha  Flag Beta Flag
1 44-9 300 n/a 10% N/A 1000
2 43-93 300 10.7% 12.0% 20 1000

Survey Location
Detector 
Number Date > a flag > b flag Notes Tech. Initial

α β α β α β α β α β
SSG-001 2 9/13/2006 2 140 1 138 2 140 1 138 -3.1 -6 DA
SSG-002 2 9/13/2006 2 134 0 141 2 134 0 141 -6.2 19 DA
SSG-003 2 9/13/2006 2 140 0 158 2 140 0 158 -6.2 50 DA
SSG-004 2 9/13/2006 2 140 1 148 2 140 1 148 -3.1 22 DA
SSG-005 2 9/12/2006 2 140 6 154 2 140 6 154 12.5 39 JW
SSG-006 2 9/12/2006 2 140 2 171 2 140 2 171 0.0 86 JW
SSG-007 2 9/12/2006 2 110 0 121 2 110 0 121 -6.2 31 JW
SSG-008 2 9/13/2006 2 136 3 155 2 136 3 155 3.1 53 DA
SSG-009 2 9/13/2006 2 107 1 130 2 107 1 130 -3.1 64 DA
SSG-010 2 9/12/2006 1 124 5 155 1 124 5 155 12.5 86 JW
SSG-011 2 9/12/2006 4 139 0 140 4 139 0 140 -12.5 3 JW
SSG-012 2 9/12/2006 1 114 2 120 1 114 2 120 3.1 17 JW
SSG-013 2 9/13/2006 0 122 3 154 0 122 3 154 9.3 89 DA
SSG-014 2 9/13/2006 0 98 2 148 0 98 2 148 6.2 139 DA
SSG-015 2 9/13/2006 0 132 1 100 0 132 1 100 3.1 -89 DA
SSG-016 2 9/13/2006 2 136 0 135 2 136 0 135 -6.2 -3 DA
SSG-017 2 9/13/2006 2 136 1 149 2 136 1 149 -3.1 36 DA
SSG-018 2 9/13/2006 4 162 2 132 4 162 2 132 -6.2 -83 DA
SSG-019 2 9/13/2006 3 121 1 131 3 121 1 131 -6.2 28 DA
SSG-020 2 9/13/2006 1 134 0 113 1 134 0 113 -3.1 -58 DA
SSG-021 2 9/13/2006 1 90 0 120 1 90 0 120 -3.1 83 DA
SSG-022 2 9/13/2006 2 226 0 126 2 226 0 126 -6.2 -278 DA
SSG-023 2 9/13/2006 0 86 2 154 0 86 2 154 6.2 189 DA
SSG-024 2 9/13/2006 1 103 1 112 1 103 1 112 0.0 25 DA
SSG-025 2 9/13/2006 0 115 1 116 0 115 1 116 3.1 3 DA
SSG-026 2 9/13/2006 0 103 1 113 0 103 1 113 3.1 28 DA
SSG-027 2 9/13/2006 0 119 6 100 0 119 6 100 18.7 -53 DA
SSG-028 2 9/13/2006 1 98 2 118 1 98 2 118 3.1 56 DA
SSG-029 2 9/13/2006 1 100 3 110 1 100 3 110 6.2 28 DA
SSG-030 2 9/13/2006 0 109 2 100 0 109 2 100 6.2 -25 DA
SSG-031 2 9/13/2006 0 90 1 86 0 90 1 86 3.1 -11 DA
SSG-032 2 9/13/2006 1 96 3 113 1 96 3 113 6.2 47 DA
SSG-033 2 9/13/2006 1 111 0 106 1 111 0 106 -3.1 -14 DA
SSG-034 2 9/13/2006 0 134 0 120 0 134 0 120 0.0 -39 DA
SSG-035 2 9/14/2006 1 160 1 120 1 160 1 120 0.0 -111 DA
SSG-036 1 9/14/2006 N/A 50 N/A 60 N/A 50 N/A 60 N/A 34 N/A Beta-only survey using GM tube DA
SSG-037 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-038 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-039 2 9/14/2006 1 120 0 139 1 120 0 139 -9.3 158 DA
SSG-040 2 9/14/2006 0 139 0 122 0 139 0 122 0.0 -142 DA
SSG-041 2 9/14/2006 1 153 1 160 1 153 1 160 0.0 58 DA
SSG-042 1 9/14/2006 N/A 60 N/A 70 N/A 60 N/A 70 N/A 34 N/A Beta-only survey using GM tube DA
SSG-043 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-044 1 9/14/2006 N/A 50 N/A 70 N/A 50 N/A 70 N/A 68 N/A Beta-only survey using GM tube DA

dpm/100 cm2

Survey Type
Count Rate
Static Count 1.0

Sample Count
(dpm/100 cm2)

N/A

Static Count Time 
(min)

Daily Background 
Count Time (min)

N/A
1.0

Background Count
(local at SG location or in 

general area) Sample Count Background (cpm) Sample Counts (cpm)

9/06/2006
Cabrera Services, Inc.

Page 1 of 2 07-1005.00 / 1
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Exterior Passive Soil Gas Probe Installation Surveys

Detector No. Probe

Survey 
Active Area  

(cm2)
Alpha 

Efficiency
Beta 

Efficiency Alpha  Flag Beta Flag
1 44-9 300 n/a 10% N/A 1000
2 43-93 300 10.7% 12.0% 20 1000

Survey Location
Detector 
Number Date > a flag > b flag Notes Tech. Initial

α β α β α β α β α β

dpm/100 cm2

Survey Type
Count Rate
Static Count 1.0

Sample Count
(dpm/100 cm2)

N/A

Static Count Time 
(min)

Daily Background 
Count Time (min)

N/A
1.0

Background Count
(local at SG location or in 

general area) Sample Count Background (cpm) Sample Counts (cpm)

SSG-045 2 9/14/2006 0 139 9 162 0 139 9 162 84.1 192 FLAG DA
SSG-046 2 9/14/2006 1 120 1 165 1 120 1 165 0.0 375 DA
SSG-047 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-048 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-049 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-050 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-051 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-052 2 9/14/2006 1 153 1 156 1 153 1 156 0.0 25 DA
SSG-053 2 9/14/2006 1 160 1 120 1 160 1 120 -408 Beta-only survey using GM tube DA
SSG-054 1 9/14/2006 N/A 45 N/A 45 N/A 45 N/A 45 N/A 0 N/A Beta-only survey using GM tube DA
SSG-055 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-056 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-057 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-058 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-059 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-060 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-061 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-062 1 9/14/2006 N/A 60 N/A 70 N/A 60 N/A 70 N/A 34 N/A Beta-only survey using GM tube DA
SSG-063 1 9/14/2006 N/A 60 N/A 50 N/A 60 N/A 50 N/A -34 N/A Beta-only survey using GM tube DA
SSG-064 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-065 1 9/14/2006 N/A 60 N/A 70 N/A 60 N/A 70 N/A 34 N/A Beta-only survey using GM tube DA
SSG-066 1 9/14/2006 N/A 60 N/A 70 N/A 60 N/A 70 N/A 34 N/A Beta-only survey using GM tube DA
SSG-067 1 9/14/2006 N/A 50 N/A 75 N/A 50 N/A 75 N/A 85 N/A Beta-only survey using GM tube DA
SSG-068 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-069 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-070 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-071 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-072 2 9/15/2006 0 107 1 109 0 107 1 109 9.3 17 DA
SSG-073 2 9/15/2006 0 160 2 180 0 160 2 180 18.7 167 DA
SSG-074 2 9/15/2006 0 116 0 127 0 116 0 127 0.0 92 DA
SSG-075 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-076 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-077 1 9/14/2006 N/A 50 N/A 50 N/A 50 N/A 50 N/A 0 N/A Beta-only survey using GM tube DA
SSG-078 2 9/15/2006 1 107 1 94 1 107 1 94 0.0 -108 DA
SSG-079 2 9/15/2006 0 124 0 106 0 124 0 106 0.0 -150 DA
SSG-080 2 9/15/2006 4 125 2 121 4 125 2 121 -18.7 -33 DA
SSG-081 2 9/15/2006 4 125 10 118 4 125 10 118 56.1 -58 FLAG DA
SSG-082 2 9/15/2006 0 131 0 96 0 131 0 96 0.0 -292 DA
SSG-083 2 9/15/2006 5 128 0 111 5 128 0 111 -46.7 -142 DA
SSG-084 2 9/15/2006 1 117 1 122 1 117 1 122 0.0 42 DA
SSG-085 2 9/15/2006 0 110 1 111 0 110 1 111 9.3 8 DA
SSG-086 2 9/15/2006 1 121 3 117 1 121 3 117 18.7 -33 DA
SSG-087 2 9/15/2006 1 101 1 116 1 101 1 116 0.0 125 DA
SSG-088 2 9/15/2006 1 101 2 108 1 101 2 108 9.3 58 DA
SSG-089 2 9/15/2006 1 101 2 98 1 101 2 98 9.3 -25 DA

9/06/2006
Cabrera Services, Inc.
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BUILDING 70
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B7OSSA-01

SCAN RESULTS
Install CPM (9/12/2006)
Alpha: 0  Beta: N/A
Removal CPM (9/13/2006)
Alpha: N/A  Beta: 40

B7OSSA-08

SCAN RESULTS
Background Total Counts CPM
Alpha: 2  Beta: 136
Install DPM (9/12/2006)
Alpha: 4.5  Beta: 90
Removal DPM (9/13/2006)
Alpha: 0 Beta: 0

B7OSSA-10

SCAN RESULTS
Background Total Counts CPM
Alpha: 1  Beta: 124
Install DPM (9/12/2006)
Alpha: 18.2  Beta: 148
Removal DPM (9/13/2006)
Alpha: 0  Beta: 0

B7OSSA-11

SCAN RESULTS
Background Total Counts CPM
Alpha: 4  Beta: 139
Install DPM (9/12/2006)
Alpha: -18.2  Beta: 5
Removal VPM (9/13/2006)
Alpha: 0  Beta: 0

B7OSSA-12*

SCAN RESULTS
Background Total Counts CPM
Alpha: 1  Beta: 114
Install DPM (9/12/2006)
Alpha: 4.5  Beta: 29
Removal DPM (9/13/2006)
Alpha: 0  Beta: 0

*B7OSSA-90 (Duplicate Scan)

B7OSSA-02

SCAN RESULTS
Install CPM (9/12/2006)
Alpha: 3  Beta: N/A
Removal CPM (9/13/2006)
Alpha: N/A  Beta: 40

B7OSSA-03

SCAN RESULTS
Install CPM (9/12/2006)
Alpha: 0  Beta: N/A
Removal CPM (9/13/2006)
Alpha: N/A  Beta: 40

B7OSSA-04

SCAN RESULTS
Install CPM (9/12/2006)
Alpha: 0  Beta: N/A
Removal CPM (9/13/2006)
Alpha: N/A  Beta: 40

B7OSSA-05

SCAN RESULTS
Background Total Counts CPM
Alpha: 2  Beta: 140
Install DPM (9/12/2006)
Alpha: 18.2  Beta: 67
Removal DPM (9/13/2006)
Alpha: 0  Beta: 0

B7OSSA-06

SCAN RESULTS
Background Total Counts CPM
Alpha: 2  Beta: 140
Install DPM (9/12/2006)
Alpha: 0  Beta: 152
Removal DPM (9/13/2006)
Alpha: 0 Beta: 0

B7OSSA-07

SCAN RESULTS
Background Total Counts CPM
Alpha: 2  Beta: 110
Install DPM (9/12/2006)
Alpha: -9.1  Beta: 52
Removal DPM (9/13/2006)
Alpha: 0  Beta: 0

B7OSSA-09

SCAN RESULTS
Background Total Counts CPM
Alpha: 2  Beta: 139
Install DPM (9/12/2006)
Alpha: -4.5  Beta: 33
Removal DPM (9/13/2006)
Alpha: 0  Beta: 0
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1.0 INTRODUCTION 

The Sylvania Corning site (hereafter referred to as the ‘Site’) occupies 10.5 acres divided into 
three contiguous properties located at 70, 100, and 140 Cantiague Rock Road, in the 
westernmost portion of Hicksville, Long Island, approximately 30 miles east of lower 
Manhattan. Industrial and commercial properties adjoin the Site to the north (the Nassau County 
Department of Public Works), to the south (General Instruments’ inactive waste disposal site, 
currently unoccupied), to the west by Cantiague Rock Road, and to the east by the golf driving 
range of Cantiague Park. 
 
The Site was added to the Formerly Used Sites Remedial Action Program (FUSRAP) in 2006 to 
evaluate radioactive contamination resulting from former operations conducted under contract to 
the federal government.  The US Army Corps of Engineers (USACE), Kansas City District has 
responsibility for the FUSRAP investigation of the Site.  Ecology and Environment, Inc. (E & E) 
has been contracted by USACE to conduct a remedial investigation of uranium and thorium 
contamination at the Site. 
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2.0 SCOPE OF WORK 

Cabrera Services, Inc. (CABRERA) has been contracted by E & E to perform Health Physics (HP) 
support services for the second phase of the FUSRAP remedial investigation at the Site.  These 
services included the performance of soil core scanning surveys, Downhole Gamma Logging 
(DGL) surveys, and providing radiological support for the following activities: 

• Leach pool/drain/drywell investigations; 

• Collection of confirmatory borings in remediation cells; 

• Collection of borings in data gap areas of the Building 70 property; 

• Collection of borings in the area between Building 100 and Building 140;  

• Concrete coring investigations in Building 70; 

•  Test pit excavations to investigate geophysical anomalies at the Site. 

 
The results of these activities were used to assist sample location efforts in the field, ensure 
worker health and safety, and to provide radiological data for the draft RI report.   
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3.0 SURVEY METHODOLOGY 

To accomplish the scope of work, CABRERA provided two teams of two personnel each.  The 
first team consisted of Albert Craig and Kevin Andrews (Site Safety & Health Officer).  The 
second team was comprised of Derrick Albert and Gordon Tannahill (Field Site Manager and 
Site Radiation Safety Officer).  All work was performed in accordance with Final Remedial 
Investigation Work Plan (Phase I & Phase II) for the Sylvania Corning FUSRAP Site, 2007 
(WP) and CABRERA procedures. 

3.1 Soil Core Scanning Surveys 

Soil sample cores were scanned for ambient gross gamma radiation using a lead shielded Ludlum 
Model 44-10 sodium-iodide (NaI) probe connected to a Ludlum Model 2221 ratemeter/scaler.  
Soil cores were placed in a counting jig and scanned at a rate of one to two inches per second.  
Scanning results were recorded on data sheets in increments of one foot at the location of highest 
activity in that increment.  Local background measurements were collected for the 44-10 detector 
within the jig at each borehole.   

3.2 Downhole Gamma Logging 

Sample boreholes were surveyed for gross gamma radiation using a Bicron Model G1 1x1 NaI 
probe connected to a Ludlum Model 2221 ratemeter/scaler.  Once the target depth was reached 
by the drilling contractor, each sample borehole was sleeved with 1.5-in outside diameter (OD) 
poly-vinyl chloride (PVC) pipe.  The pipe was used to maintain the integrity (i.e., prevent 
collapse) of the borehole once the sample barrel and drilling rods were removed from the hole.  
One-minute integrated measurements were collected in one foot increments within the borehole, 
relative to the bottom, and recorded on a data sheet.  An integrated one minute reference 
measurement was performed at the surface of each borehole.  All gamma logging surveys were 
performed in accordance with CABRERA procedures. 

3.3 Radiological Support 

3.3.1 Routine Radiological Monitoring 

Radiological controls were maintained and contamination monitoring was performed by team 
members during all sampling and subsurface activities.  Radiological controls included posting 
and implementation of exclusion zones (EZ) surrounding work areas, treating all equipment in 
work areas as if contaminated, and performing release surveys on all equipment and personnel 
exiting from an EZ.  Contamination monitoring was performed throughout work activities to 
identify potential contamination as soon as possible.  Routine contamination monitoring results 
were compared to the acceptable levels of surface contamination (See Section 3.4).  All 
contamination monitoring was performed in accordance with CABRERA procedures and the 
approved WP (E & E, 2007).  
 
Routine monitoring included the following: 

• Ambient Gamma Monitoring (Ludlum Model 19 exposure rate meter) 

• Masselin Cloth (Ludlum Model 2221 ratemeter/scaler with 43-93 α/β  probe) 



Sylvania Corning FUSRAP Site Technical Memorandum 
Radiation Contamination Surveys   

 CABRERA SERVICES, INC. 3-2 

• Surface scans (Ludlum Model 12C with 44-9 β/γ probe and Ludlum Model 2221 with 43-
93 probe) 

• Frisking of Personnel and Equipment (Ludlum Model 12C with 44-9 β/γ probe and 
Ludlum Model 2221 with 43-93 α/β  probe) 

• Swipe Samples (Ludlum Model 2929) 

 
In addition to routine contamination monitoring, surveys for free release of materials and 
equipment were performed for equipment leaving the site. Free release survey results were 
compared to the acceptable levels of surface contamination (See Section 3.4).  All free release 
surveys were performed in accordance with CABRERA procedures and the WP (E & E, 2007). 

3.3.2 Monitoring During Test Pitting 

Exclusion zones were set up around the test pit work areas and pre-excavation surveys were 
performed with Ludlum Model 2221 ratemeter/scalers with 44-10 NaI probes and Ludlum Model 
19 detectors.  Plastic sheeting was laid over the asphalt so that the spoils could be surveyed.  Soil 
was scanned using a Ludlum Model 44-10 probe and Ludlum Model 19 in the bucket before 
being placed on the spoils pile.  Once a uniform depth of soil had been removed from the test pit, 
the spoils from that depth were spread out on the plastic, visually examined, and scanned again 
using a 44-10 probe and Model 19.  Routine contamination monitoring was performed 
throughout the excavation process. 

3.3.3 Building 70 Concrete Core Removal 

The Phase I investigation identified seven floor locations in Building 70 with elevated surface 
activity.  Cores from these seven locations were collected as part of the Phase II investigation.  
Cores were bored through the concrete to the soil below the slab.  If an expansion joint was 
present at the location, the core was drilled such that the expansion joint ran the diameter of the 
bit. 
 
Prior to drilling, sample locations were posted as EZ and sectioned off with yellow and magenta 
rope.  Personnel inside the restricted area donned tyvek suits, rubber booties, and gloves for 
contamination control purposes.  Four inch diameter concrete cores were drilled and removed 
under continuous HP coverage.  Water use during boring operations was required for cooling and 
dust suppression, but was kept to a minimum.  All water used during coring activities was 
collected via absorbent pads.  Absorber pads, PPE, and materials used in restricted areas were 
collected and packaged as rad waste.  Cores were placed in plastic bags during storage. 

3.4 Acceptable Levels of Surface Contamination 

Table 1 provides acceptable surface contamination limits for various radionuclides as applied to 
surface contamination measurements.  The most conservative values (transuranics) were used 
since the predominant radionuclides of potential concern are thorium and uranium.  The alpha 
removable contamination limit is 20 disintegrations per minute per 100 square centimeters 
(dpm/100cm2), while the maximum and average contamination limit is 300 and 100 
dpm/100cm2, respectively.  The beta-gamma removable contamination limit is 1000 
dpm/100cm2. 
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TABLE 1:  ACCEPTABLE LEVELS OF SURFACE CONTAMINATION 

Acceptable Surface Contamination Levels 

(DPM/100 cm2) Radionuclidea 

Removableb, e Averageb, c Maximumb, d 

Transuranics, 226Ra, 227Ra, 230Th, 228Th, 
231Pa, 221Ac, 125I, 129I, 

20 100 300 

Th-Natural, 232Th, 90Sr, 223Ra, 224Ra, 232U, 
126I, 131I, 133I 

200 1,000 3,000 

U-Natural, 235U, 238U, and associated decay 
products 

1,000 α 5,000 α 15,000 α 

Beta-Gamma emitters (radionuclides with 
decay modes other than alpha emission or 
spontaneous fission) except 90Sr and others 
noted above. 

1,000 β γ 5,000 β γ 15,000 β γ 

Taken from Table 6-4 of USACE Radiation Protection Manual EM-385-1-80. 

a  
Where surface contamination by both alpha- and beta-gamma emitting nuclides exists, the limits established for alpha- and beta-
gamma emitting nuclides should apply independently. 

b  
As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by 
correcting the counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated 
with the instrumentation. 

c  
Measurements of average contaminant should not be averaged over more than 1 square meter.  For objects of less surface area, the 
average should be derived for each object. 

d  The maximum contamination level applies to an area not more than 100 cm2. 

e  

The amount of removable radioactive material per 100 cm2 of surface area should be determined by wiping that area with dry filter 
or soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an 
appropriate instrument of known efficiency.  When removable contamination on objects of less surface area is determined, the 
pertinent levels should be reduced proportionately and the entire surface should be wiped. 
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4.0 RESULTS 

4.1 Soil Core Scanning Surveys 

Sample core scan results were used to aid in the selection of biased samples.  Each sample core 
was scanned and the area of highest activity was marked on the core and recorded on the data 
sheet.  A total of 180 core scan surveys were performed at the Site.  Core scan results ranged 
from a minimum of 1,100 cpm to a maximum of 9,000 cpm on the shielded 44-10 NaI detector.  
The median range for individual boreholes was 300 cpm.  Four boreholes (i.e., F6-01, 100-11, 
140-06, and SU-08-06) had core scan results with a range of 1,000 cpm or greater.   
 
A summary of soil core scan results by borehole is presented in Attachment 1.  Electronic copies 
of all Soil Core Scanning Survey data sheets are located on the attached Data compact disk (CD). 

4.2 Downhole Gamma Logging Surveys 

A total of 163 DGL surveys were performed at the Site.  DGL results ranged from a minimum of 
623 cpm to a maximum of 29,106 cpm.  The median range of the DGL results within the 
boreholes was 1,895 cpm.  A summary of DGL results by borehole is presented in Attachment 1.  
Electronic copies of all DGL data sheets are located in Attachment 2 on the attached Data CD. 

4.3 Radiological Support 

4.3.1 Contamination Monitoring 

All sampling and subsurface activities were monitored for the presence of elevated radiological 
activity.  Results of routine contamination monitoring were recorded in site log books.  All of the 
routine removable contamination monitoring results were below the applicable limits in Table 1.  
Electronic copies of the site logbooks with routine contamination monitoring results are located 
in Attachment 2 on the attached Data CD.  All routine contamination monitoring was performed 
in accordance with CABRERA procedures and the WP (E & E, 2007). 
 
In addition to the sampling support activities, all equipment leaving the site was surveyed for 
free release.  Equipment that was surveyed for free release included drilling rigs, backhoes, and 
all associated support equipment.  Survey results for all release surveys were below the 
applicable removable release criteria in Table 1.  Electronic copies of all radiological release 
surveys are located in Attachment 2 on the attached Data CD. 

4.3.2 Test Pits 

A total of ten test pits were excavated at the site.  Soil scanning results ranged from 1,300 cpm to 
6,500 cpm with a shielded Ludlum 44-10 NaI probe.  Table 2 summarizes the survey results for 
each test pit.  Five of the test pits (EM-3, EM-5, EM-15-1B, EM-29A, and GPR-F) identified 
elevated levels of radioactivity.  Descriptions of the findings within each of these pits are 
provided in the following paragraphs.  An electronic copy of the radiological survey forms of the 
test pits is located in Attachment 2 on the attached Data CD. 
 
In Test Pit EM-3, approximately 20 linear feet of 3-in diameter pipe with internal contamination 
was identified at a depth of approximately 3’ 3-ft below ground surface (bgs).  Exposure rate 
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measurements of the pipe were up to 20 µR/hr on contact and 5 µR/hr at one meter from the pipe 
with an ambient background of 5 µR/hr.  The highest scan result from the end of a section of 
pipe was 3,000 β/γ cpm with a Ludlum Model 44-9 with an instrument background of 40 β/γ 
cpm.  The exposure rate on a soil sampled pulled from the interior of the pipe was 35 µR/hr on 
contact.  The lengths of pipe were bagged on both ends and placed inside a double bagged drum.  
The exposure rate on the drum was 10 µR/hr on contact and 5 µR/hr at one meter.  Swipe 
measurements collected from the interior of the pipes and the work area were below the 
applicable limits in Table 1, indicating that the contamination is fixed. 
 
In Test Pit EM-5, a four foot section of 3-in diameter pipe with internal contamination was 
identified at a depth of approximately 2 ft bgs.  Exposure rate measurements of the pipe were 
background on contact.  The highest scan result from the end of the pipe was 4,000 β/γ cpm with 
a Ludlum Model 44-9, relative to a local background count rate of 40 β/γ cpm.  The exposure 
rate on a soil sampled pulled from the interior of the pipe was 35 µR/hr on contact.  The pipe was 
double bagged and fitted into a drum to be disposed of as radioactive waste.  Masselin results 
collected from the interior of the pipes and the work area were below the applicable limits in 
Table 1. 
 
Test Pit EM-15-1B had elevated soil at a depth of 1-ft to 3-ft bgs.  The elevated material was 
found to present in between two asphalt layers.  Mixed in the soil was greenish salt like material 
that appeared to be the source of the elevated readings.  Small amount (i.e., 0.5 grams) of the salt 
was collected and had a direct beta/gamma reading of 800 β/γ cpm with a Ludlum 44-9.  On the 
face of the trench wall, the exposure rate was up to 70 µR/hr on contact and 5 µR/hr at one meter 
from the face of the trench.  The elevated soil that was excavated from between the asphalt layers 
was loaded into three drums and labeled as radioactive waste.  Each drum had an exposure rate 
of 10 µR/hr on contact and 5 µR/hr at one meter.  Masselin results collected from the work area 
were all below the applicable limits in Table 1. 
 
In Test Pit EM-29A, a small (e.g., 5-30 gallon) drum carcass or container was found at a depth of 
approximately 3-ft bgs.  The remains of the crushed and rusted container was in two pieces with 
one piece measuring approximately 2-ft by 2-ft and the other piece being 1.5-ft by 1-ft.  A survey 
of the drum identified elevated alpha and beta/gamma activity in the seams and folds of the 
carcass.  The drum read 15 µR/hr on contact and 5 µR/hr at one meter.  A static count of the 
drum bung with a Ludlum 43-93 was approximately 60 α dpm/100cm2 and 17,450 β/γ 
dpm/100cm2.  Masselin results of the drum and general area were below the applicable limits in 
Table 1.  The drum carcass appeared to have lead shielding associated with it.  The carcass and 
surrounding soil were double bagged and placed in a separate drum for storage as suspect 
radioactive waste. 
 
In Test Pit GPR-F, soil scanning identified a hardened “nugget” with elevated activity at a depth 
of approximately 3-ft bgs.  The shielded Ludlum 44-10 reading on contact with the nugget was 
60,000 γ cpm.  The nugget was 70 µR/hr on contact and 5 µR/hr at one meter.  The nugget had 
static alpha/beta count rates of 42 dpm/100cm2 and 350 dpm/100cm2 with the Ludlum 43-93, 
respectively and 80,000 β/γ dpm/100cm2 with the Ludlum 44-9.  The nugget and immediate soil 
were double bagged and placed in a drum as radioactive waste along with the with the drum 
carcass from EM-29A. 
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TABLE 2:  TEST PIT SURVEY RESULTS 

Date Location ID 
Total 
Depth 

(ft) 

Minimum 
44-10 
Result 
(cpm) 

Maximum 
44-10 
Result  
(cpm) 

Maximum 
Exposure 

Rate  
(μR/hr) 

6/14/07 EM-2 4 1,600 3,000 6 

6/14/07 EM-3 7 1,900 3,000 6 

6/14/07 EM-5 4 1,800 2,400 6 

6/13/07 EM-15-1A 3 1,600 3,000 10 

6/13/07 EM-15-1B 7 1,000 6,500 70 

6/12/07 EM-21 7 1,200 1,800 5 

6/11/07 EM-26 4 1,800 2,600 6 

6/11/07 EM-29A 7 2,100 6,500 15 

6/11/07 EM-29B 4 2,000 2,400 5 

6/12/07 GPR-F 4 1,800 2,500 70 

4.3.3 Building 70 Concrete Core Removal 

Initial surveys were performed at locations G4-01, F3-01, F6-01, F6-02, D9-01, A3-01 and D8-
02.  Elevated activity was confirmed on surface areas and in the expansion joints of the concrete 
slabs.  Ambient exposure rates at sample locations ranged from 5 to 50 μR/hr on contact.  Static 
measurements of surface activity ranged up to 127 α dpm/100cm2 and 235,860 β/γ dpm/100cm2 
with the Ludlum Model 43-93.  No removable activity above the applicable limits in Table 1 was 
identified at these sample locations.   
 
At location D9-01, elevated activity was identified in the top 3-in of the expansion joint.  The 
highest reading on the core was 1,500 cpm β/γ with the Ludlum Model 44-9 and a surface 
exposure rate of 5 μR/hr.  Elevated activity was present in the expansion joint on both sides of 
the hole after the core was removed.  At the bottom of the hole, a 1-min integrated result with the 
shielded Ludlum 44-10 was 14,000 cpm. No removable activity above the applicable limits in 
Table 1 was found after sampling was completed. 
 
At boring location A6-01, elevated activity was identified the throughout the expansion joint 
(i.e., 4-in).  Elevated activity was also identified on the soil below the slab.  The core sample had 
a surface count rate of 35,000 β/γ cpm with the Ludlum Model 44-9 and an exposure rate of 20 
μR/hr on contact.  Soil at the bottom of the hole appeared elevated with a shielded Ludlum 44-10 
result of 20,000 γ cpm in contact with the soil.  Given these levels, the Geoprobe unit was 
brought in to collect subsurface soil samples at this location.  Soil core screening identified 
elevated activity in the first 2 to 3 ft of soil with results of up to 9,000 cpm on the shielded 44-10.  
The Geoprobe hit refusal at approximately 7-ft bgs.  Soil core screening results returned to 
background levels (~2,100 cpm) between 4-ft and 7-ft bgs. 
 
For boreholes A3-01, D8-02, F6-02, A3-01, and G4-01, core readings ranged from 100 to 35,000 
cpm β/γ with a Ludlum Model 44-9.  Instrument readings at the bottom of the boreholes ranged 
from 2,730 cpm to 4,746 γ cpm with the shielded Ludlum 44-10. 
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5.0 QUALITY CONTROL 

5.1 Quality Control Measures 

Quality control (QC) measurements for field instrumentation included initial response to a 
radioactive source and daily operability checks.  All instruments were calibrated within the last 
twelve months by the instrument vendor, a certified calibration laboratory, sources traceable to 
the National Institute of Standards and Technology (NIST).  Calibration certificates for each 
instrument are provided on the attached Data CD.   
 
Prior to commencing any surveys,  ten (10) initial readings were collected on each detector using 
Technicium-99 (99Tc) and Thorium-230 (230Th) sources to establish a control chart for each unit 
to determine daily operability.  The bases for the daily operability of these instruments are ± 20% 
of the average for the initial ten measurements for the Ludlum Model 44-9 probe, Ludlum Model 
44-10 probe, Bicron G1 probe, and Ludlum Model 19 detector and ±3-sigma of the average for 
the initial ten measurements for the Ludlum Model 43-93 probe and Ludlum 2929 detector.  
These data are included in Attachment 2.  All field instruments satisfactorily passed the daily QC 
checks. 
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6.0 REFERENCE 

(E & E, 2007) Final Remedial Investigation Work Plan (Phase I & Phase II) for the 
Sylvania Corning FUSRAP Site, Environment and Ecology, Inc. March 2007 
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ATTACHMENT 1 

 

SUMMARY OF SOIL CORE SCANNING SURVEY AND DOWNHOLE GAMMA 
LOGGING SURVEY RESULTS 
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Soil Core Scanning Survey  Results 
(Shielded 44-10 NaI) 

DGL Survey Results 
(1x1 NaI) 

Date Location ID Total 
Depth 

(ft) 

Minimum 
Result  
(cpm) 

Maximum 
Result  
(cpm) 

Total 
Depth 

(ft) 

Minimum 
Result 
(cpm) 

Maximum 
Result 
(cpm) 

Ambient 
Exposure 

Rate 
Result 

(μR/hr) 

6/13/07 100-01 11’ 1,200 1,500 9’ 1,971 2,765 5 

6/18/07 100-02 12’ 1,400 1,700 11’ 1,228 3,151 6 

6/18/07 100-03 10’ 1,350 1,550 10’ 1,475 3,237 5 

6/13/07 100-04 8’ 1,200 1,400 8’ 1,404 2,912 5 

6/13/07 100-05 12’ 1,300 1,600 12’ 1,434 4,377 5 

6/7/07 100-07 16’ 1,850 2,000 17’ 788 3,395 5 

6/7/07 100-08 16’ 1,775 2,050 17’ 985 3,542 5 

6/7/07 100-09 16’ 1,725 2,025 17’ 816 2,492 5 

6/8/07 100-10 16’ 1,850 2,250 15’ 1,022 2,977 5 

6/15/07 100-10 15’ 1,150 1,275 N/A N/A N/A N/A 

6/7/07 100-11 16’ 2,000 3,700 13’ 1,232 7,833 7 

6/18/07 140-01 9’ 1,750 2,100 5’ 1,601 2,759 5 

6/14/07 140-02 11’ 1,125 1,450 6’ 1,485 2,892 4 

6/13/07 140-03 9’ 1,200 1,550 5’ 1,499 2,638 4 

6/14/07 140-04 11’ 1,100 1,300 10’ 1,659 2,887 4 

6/13/07 140-05 11’ 1,225 1,450 11’ 2,285 4,557 4 

6/12/07 140-06 16’ 1,450 2,550 16’ 1,176 3,564 6 

6/12/07 140-08 16’ 1,450 1,800 16’ 1,141 8,464 5 

6/18/07 140-09 11’ 1,550 2,000 11’ 1,262 3,110 6 

6/7/07 140-10 16’ 1,725 2,000 17’ 966 3,604 4 

6/7/07 140-11 16’ 1,750 2,300 17’ 960 3,357 5 

5/18/07 A3-01 8’ 1,800 2,000 8’ 1,490 2,380 5 

6/5/07 DRA-2 16’ 1,500 1,950 10’ 1,529 5,757 6 

6/1/07 DR-C 20’ 1,200 1,500 18’ 1,015 2,540 5 

6/1/07 DR-D 8’ 1,250 1,375 N/A N/A N/A 5 

6/1/07 DR-E 16’ 1,250 1,900 11’ 1,121 2,675 4 

6/6/07 DR-F 20’ 1,200 1,450 20’ 751 2,986 4 

6/5/07 DR-G 20’ 1,200 1,500 20’ 831 3,108 4 

6/1/07 DR-H 16’ 1,400 1,650 14’ 1,099 2,788 5 

6/6/07 DRH-A1 15’ 1,475 2,000 12 1,124 5,236 5 

6/6/07 DRH-B 20’ 1,650 2,000 15 1,097 2,877 5 

6/1/07 DR-I 20’ 1,375 1,750 16’ 919 2,838 5 

5/31/07 DR-J 16’ 2,050 2,300 15’ 1,328 4,046 5 

5/31/07 DR-K 20’ 2,150 2,800 17’ 900 3,461 5 

5/31/07 DR-L 16’ 2,000 2,300 15’ 1,038 2,867 6 

6/1/07 DR-M 12’ 1,600 1,800 N/A N/A N/A 5 

6/4/07 DR-N 15’ 1,250 2,075 11’ 1,372 2,534 4 

6/4/07 DR-O 20’ 1,300 1,780 20’ 939 2,368 4 

6/6/07 DR-P 20’ 1,250 1,600 18’ 872 2,623 4 

6/7/07 DR-R1/R2 8’ 1,450 1,550 7’ 1,386 2,785 4 

6/1/07 DR-U 16’ 1,450 1,790 14’ 1,124 3,757 5 

6/5/07 DR-V 16’ 1,550 1,800 14’ 1,202 3,315 6 



Sylvania Corning FUSRAP Site Technical Memorandum 
Radiation Contamination Surveys   

 

Soil Core Scanning Survey  Results 
(Shielded 44-10 NaI) 

DGL Survey Results 
(1x1 NaI) 

Date Location ID Total 
Depth 

(ft) 

Minimum 
Result  
(cpm) 

Maximum 
Result  
(cpm) 

Total 
Depth 

(ft) 

Minimum 
Result 
(cpm) 

Maximum 
Result 
(cpm) 

Ambient 
Exposure 

Rate 
Result 

(μR/hr) 

6/5/07 DRY-B 16’ 1,925 2,050 16’ 1,082 1,862 7 

6/5/07 DRY-D 32’ 1,900 2,450 32’ 750 2,645 5 

6/4/07 DRY-E 16’ 1,450 1,650 15’ 907 1,978 5 

6/5/07 DRYH-A 16’ 2,000 2,450 15’ 1,171 3,501 7 

5/23/07 DRY-HC 16’ 1,700 1,900 16’ 1,154 2,318 7 

6/6/07 DRYH-F 20’ 1,250 1,600 20’ 879 3,207 4 

5/17/07 F6-01 7’ 1,900 9,000 6’ 1,560 2,910 5 

6/5/07 LPH-B 16’ 2,000 2,150 16’ 921 2,548 6 

6/12/07 SBRI-SU08-01 16’ 1,350 1,700 16’ 1,183 2,148 5 

6/11/07 SBRI-SU08-03 16’ 1,250 1,500 16’ 979 3,683 5 

6/11/07 SBRI-SU08-04 12’ 1,250 1,450 12’ 1,306 2,198 5 

6/11/07 SBRI-SU08-05 16’ 1,350 1,400 16’ 1,009 2,503 5 

6/11/07 SBRI-SU08-06 16’ 1,400 2,450 16’ 846 2,075 8 

6/8/07 SBRI-SU08-07 16’ 2,350 2,850 16’ 719 2,383 5 

6/14/07 SBRI-SU08-07 16' 1,150 1,325 N/A N/A N/A 7 

6/8/07 SBRI-SU08-08 16’ 2,150 2,625 16’ 869 2,382 5 

6/15/07 SBRI-SU08-08 15’ 1,200 1,350 N/A N/A N/A N/A 

6/6/07 SBRI-SU08-09 20’ 2,050 2,500 20 758 2,559 5 

6/6/07 SBRI-SU08-10 20’ 2,050 2,425 19 785 2,795 5 

6/15/07 SBRI-SU08-10 4’ 1,275 1,400 N/A N/A N/A N/A 

6/8/07 SBRI-SU08-12 16’ 2,250 2,750 16’ 722 3,679 6 

6/15/07 SBRI-SU08-12 15’ 1,125 1,600 N/A N/A N/A N/A 

6/6/07 SBRI-SU08-13 20’ 2,025 2,450 20 892 3,102 5 

6/7/07 SBRI-SU08-15 16’ 1,700 2,000 17’ 967 3,468 6 

5/23/07 SBRI-SU09-01 24’ 1,655 2,000 23’ 927 3,135 7 

5/16/07 SBRI-SU09-02 16' 1,200 1,400 15' 1,055 3,275 5 

6/12/07 SBRI-SU09-02 0’ - 5’ 1,450 1,700 N/A N/A N/A 5 

5/16/07 SBRI-SU09-03 16' 1,225 1,350 16' 764 3,697 6 

6/12/07 SBRI-SU09-03 10' - 13' 1,400 1,500 N/A N/A N/A 5 

5/15/07 SBRI-SU09-04 15' 1,500 1,850 7' 1,538 2,908 5 

5/15/07 SBRI-SU09-05 17' 1,500 1,700 17' 662 3,883 5 

5/21/07 SBRI-SU09-06 20’ 1,300 1,550 20’ 728 4,257 5 

5/15/07 SBRI-SU09-07 15' 1,300 1,800 8' 1,583 2,980 7 

5/15/07 SBRI-SU09-08D 50' 1,350 2,175 35' 759 4,203 6 

5/16/07 SBRI-SU09-09 14' 1,450 1,650 7' 1,766 2,970 5 

6/14/07 SBRI-SU09-09 14' 1,350 1,525 N/A N/A N/A 5 

5/17/07 SBRI-SU09-10 55’ 1,450 1,750 27’ 747 3,120 5 

5/17/07 SBRI-SU09-11 16’ 1,400 1,750 10’ 1,140 2,180 5 

5/21/07 SBRI-SU09-12 16’ 1,850 2,000 16’ 789 2,567 7 

5/16/07 SBRI-SU09-13 16' 1,200 1,450 10' 1,210 3,077 5 

6/12/07 SBRI-SU09-13 10' - 15' 1,400 1,500 N/A N/A N/A 5 

5/15/07 SBRI-SU09-14 15' 1,500 1,950 10' 1,651 3,044 5 

5/29/07 SBRI-SU10-01 9’ 1,400 1,550 6’ 1,317 2,069 5 

6/7/07 SBRI-SU10-02 11’ 1,300 1,500 9’ 1,705 2,513 4 
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Soil Core Scanning Survey  Results 
(Shielded 44-10 NaI) 

DGL Survey Results 
(1x1 NaI) 

Date Location ID Total 
Depth 

(ft) 

Minimum 
Result  
(cpm) 

Maximum 
Result  
(cpm) 

Total 
Depth 

(ft) 

Minimum 
Result 
(cpm) 

Maximum 
Result 
(cpm) 

Ambient 
Exposure 

Rate 
Result 

(μR/hr) 

6/8/07 SBRI-SU10-03 8’ 1,825 2,000 6’ 1,576 2,514 6 

6/18/07 SBRI-SU10-03 8’ 1,425 1,550 7’ 1,519 2,484 5 

5/25/07 SBRI-SU10-04 11.5’ 1,400 1,650 16’ 1,238 4,046 6 

5/25/07 SBRI-SU10-05 11’ 1,400 1,700 24’ 1,818 3,652 6 

5/29/07 SBRI-SU10-06 16’ 1,300 1,800 13’ 1,384 2,854 6 

5/29/07 SBRI-SU10-07 12’ 1,450 1,600 12’ 1,887 4,182 6 

5/29/07 SBRI-SU10-08 9’ 1,400 1,700 7’ 1,524 4,056 6 

5/30/07 SBRI-SU10-09 6’ 1,350 1,500 4’ 1,993 2,478 6 

5/30/07 SBRI-SU10-09 15’ 1,350 1,525 N/A N/A N/A 5 

5/31/07 SBRI-SU10-10 20’ 1,150 1,500 16’ 1,115 3,438 4 

6/8/07 SBRI-SU10-11 11’ 1,825 2,150 9’ 1,868 3,809 6 

6/14/07 SBRI-SU10-11 11’ 1,450 1,675 N/A N/A N/A 4 

5/30/07 SBRI-SU10-12 12’ 1,375 1,650 12’ 2,110 4,287 6 

5/30/07 SBRI-SU10-13 9’ 1,300 1,800 9’ 1,918 4,064 6 

6/4/07 SBRI-SU10-14 14’ 1,675 2,075 13’ 1,220 2,136 5 

6/8/07 SBRI-SU10-15 10’ 1,450 1,600 5’  2,027 2,489 5 

6/14/07 SBRI-SU10-15 10’ 1,800 2,150 N/A N/A N/A 4 

6/4/07 SBRI-SU10-16 12’ 1,750 1,900 10’ 1,633 3,565 5 

6/4/07 SBRI-SU10-17 9’ 1,700 1,850 2’ 1,608 1,680 5 

5/31/07 SBRI-SU10-18 16’ 1,350 1,500 14’ 1,261 2,501 4 

6/8/07 SBRI-SU10-19 11’ 1,850 2,200 9’ 1,280 3,392 6 

6/14/07 SBRI-SU10-19 11’ 1,375 1,550 N/A N/A N/A 5 

6/4/07 SBRI-SU11-01 16’ 1,450 1,875 15’ 1,019 3,534 5 

6/4/07 SBRI-SU11-02 12’ 1,550 1,780 10’ 1,430 3,251 4 

6/7/07 SBRI-SU11-03 8’ 1,300 1,625 8’ 1,424 3,804 5 

6/6/07 SBRI-SU11-04 20’ 1,300 1,575 20’ 872 2,734 5 

6/6/07 SBRI-SU11-05 12’ 1,350 1,550 12’ 1,118 3,308 4 

6/4/07 SBRI-SU11-06 9’ 1,550 1,800 7’ 1,421 3,829 5 

5/30/07 SBRI-SU11-07 16’ 1,300 1,600 12’ 1,940 2,948 5 

5/30/07 SBRI-SU11-08 16’ 1,325 1,650 6’ 1,483 3,103 5 

6/6/07 SBRI-SU11-09 20’ 1,250 1,500 20’ 862 3,142 5 

6/5/07 SBRI-SU11-10 14’ 1,200 1,500 14’ 972 3,001 4 

6/6/07 SBRI-SU11-11 20’ 1,200 1,600 20’ 835 3,338 4 

6/5/07 SBRI-SU11-12 20’ 1,200 1,800 20’ 878 3,141 4 

6/4/07 SBRI-SU11-13 50' 1,300 1,500 50’ 623 2,357 4 

6/1/07 SBRI-SU11-14 10’ 1,200 1,450 N/A N/A N/A 5 

6/4/07 SBRI-SU11-14 32’ 1,275 1,875 16’ 1,085 3,299 4 

6/1/07 SBRI-SU11-15 16’ 1,250 1,475 13’ 1,102 3,301 4 

5/31/07 SBRI-SU11-16 20’ 1,250 1,350 19’ 969 3,526 4 

6/5/07 SBRI-SU11-17 20’ 1,300 1,600 20’ 847 3,485 5 

6/5/07 SBRI-SU11-18 18’ 1,250 1,450 18’ 837 3,472 4 

5/31/07 SBRI-SU11-19 16’ 1,250 1,600 15’ 1,186 4,475 4 

5/31/07 SBRI-SU11-20 16’ 1,100 1,475 15’ 992 3,223 4 

6/5/07 SBRI-SU11-21 11’ 1,250 1,600 11’ 1,100 3,743 4 
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Soil Core Scanning Survey  Results 
(Shielded 44-10 NaI) 

DGL Survey Results 
(1x1 NaI) 

Date Location ID Total 
Depth 

(ft) 

Minimum 
Result  
(cpm) 

Maximum 
Result  
(cpm) 

Total 
Depth 

(ft) 

Minimum 
Result 
(cpm) 

Maximum 
Result 
(cpm) 

Ambient 
Exposure 

Rate 
Result 

(μR/hr) 

6/7/07 SBRI-SU11-22 8’ 1,260 1,500 7’ 1,005 3,419 4 

5/31/07 SBRI-SU12-02 20’ 1,900 2,300 11' 1,359 3,528 5 

5/31/07 SBRI-SU12-03 35’ 2,000 2,350 28' 1,009 9,607 5 

5/30/07 SBRI-SU12-05 16’ 1,400 1,700 11’ 1,267 3,555 4 

5/30/07 SBRI-SU12-06 20’ 1,350 1,650 13’ 1,315 2,689 4 

5/18/07 SBRI-SU12-09 12’ 1,500 1,700 12' 1,260 2,670 5 

5/24/07 SBRI-SU12-09 8' - 16' 1,600 1,750 12’ 897 2,644 5 

5/30/07 SBRI-SU12-10 16’ 1,350 1,675 10’ 1,162 3,053 4 

5/24/07 SBRI-SU12-12 9’ 1,500 1,700 N/A N/A N/A 5 

5/24/07 SBRI-SU12-13 12’ 1,625 1,750 12’ 1,038 3,222 5 

5/18/07 SBRI-SU12-14 12' 1,250 1,550 5' 1,494 3,214 6 

5/29/07 SBRI-SU12-15 16’ 1,450 1,700 12’ 1,128 2,630 4 

5/29/07 SBRI-SU12-16 13’ 1,500 1,650 13’ 1,455 3,087 4 

5/29/07 SBRI-SU12-18 12’ 1,550 1,750 8’ 1,311 3,028 4 

5/18/07 SBRI-SU12-19 10’ 1,250 1,500 11’ 1,460 3,160 6 

5/18/07 SBRI-SU12-20 16’ 1,700 1,900 13’ 1,080 2,680 5 

5/18/07 SBRI-SU12-21 12’ 1,900 2,200 9’ 1,480 3,870 5 

5/21/07 SBRI-SU13-01 16’ 1,450 1,950 11’ 1,092 6,606 7 

5/21/07 SBRI-SU13-02 16’ 1,550 1,950 16’ 911 2,186 7 

5/21/07 SBRI-SU13-03 16’ 1,550 1,700 16’ 1,077 2,784 7 

5/22/07 SBRI-SU13-04 16’ 1,600 1,750 16’ 909 3,750 7 

5/22/07 SBRI-SU13-05 16’ 1,600 1,750 16’ 1,419 2,351 7 

5/22/07 SBRI-SU13-06 16’ 1,600 1,700 14’ 1,088 3,508 6 

5/22/07 SBRI-SU13-08 16’ 1,600 1,800 16’ 956 2,593 7 

5/22/07 SBRI-SU13-09 16’ 1,550 1,800 16’ 835 2,662 7 

5/22/07 SBRI-SU13-10 16’ 1,550 1,800 15’ 902 2,540 7 

5/21/07 SBRI-SU13-11 16’ 2,150 2,400 7’ 1,481 2,469 7 

5/21/07 SBRI-SU13-12 16’ 2,400 2,650 15’ 1,004 2,611 7 

5/21/07 SBRI-SU13-13 16’ 2,000 2,600 16’ 911 2,125 7 

5/21/07 SBRI-SU13-14 16’ 1,900 2,300 7’ 1,807 2,997 6 

5/21/07 SBRI-SU13-15 16’ 2,100 2,450 16’ 867 3,397 5 

5/23/07 SBRI-SU14-01 16’ 2,200 2,500 12’ 889 3,329 9 

5/23/07 SBRI-SU14-02 16’ 2,200 2,550 15’ 995 2,571 9 

5/24/07 SBRI-SU14-04 16’ 2,200 2,350 16’ 1,111 2,305 9 

5/24/07 SBRI-SU14-05 24’ 1,950 2,250 24’ 915 2,823 8 

5/24/07 SBRI-SU14-06 16’ 1,900 2,200 16’ 1,046 2,688 8 

5/23/07 SBRI-SU14-07 16’ 2,000 2,250 16’ 920 3,313 6 

5/24/07 SBRI-SU14-08 16’ 1,550 1,900 14’ 1,229 3,366 8 

5/23/07 SBRI-SU14-09 16’ 2,100 2,350 16’ 965 3,313 5 

5/23/07 SBRI-SU14-11 16’ 1,950 2,200 15’ 987 3,042 5 

5/23/07 SBRI-SU14-12 16’ 2,000 2,300 16’ 937 2,822 5 

5/22/07 SBRI-SU14-13 16’ 1,700 1,950 16 1,106 2,429 4 

5/22/07 SBRI-SU14-14 16’ 1,950 2,100 16 986 2,525 7 

5/22/07 SBRI-SU14-15 16’ 2,000 2,150 16 776 2,854 5 
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Soil Core Scanning Survey  Results 
(Shielded 44-10 NaI) 

DGL Survey Results 
(1x1 NaI) 

Date Location ID Total 
Depth 

(ft) 

Minimum 
Result  
(cpm) 

Maximum 
Result  
(cpm) 

Total 
Depth 

(ft) 

Minimum 
Result 
(cpm) 

Maximum 
Result 
(cpm) 

Ambient 
Exposure 

Rate 
Result 

(μR/hr) 

5/22/07 SBRI-SU14-16 16’ 1,800 2,200 16 862 3,211 4 

5/22/07 SBRI-SU14-17 16’ 2,200 2,500 11 1,241 2,267 6 

5/22/07 SBRI-SU14-18 16’ 2,250 2,600 16 972 3,333 6 

5/23/07 SBRI-SU14-19 16’ 2,000 2,300 16’ 869 3,428 5 

5/23/07 SBRI-SU14-20 15’ 1,850 2,200 15’ 1,051 3,042 5 

6/7/07 SMP-1 20’ 1,300 1,475 20’ 873 3,058 5 

 

N/A- No DGL survey performed due to collapse of the borehole, archive sample collected, or 
recollection of sample. 
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ATTACHMENT 2 

 

INSTRUMENT QC CHECKS AND SWIPE RESULTS 

(Included on compact disc) 



















































































Source Ser. # 1903-04
Nuclide Tc-99

Date Result (cpm) P/F Date Result (cpm)
5/14/2007 4950 Pass 5/14/2007 5000
5/15/2007 4900 Pass 5/14/2007 4850
5/16/2007 4950 Pass 5/14/2007 4900
5/17/2007 4500 Pass 5/14/2007 4950
5/18/2007 4600 Pass 5/14/2007 4900
5/21/2007 4650 Pass 5/14/2007 5000
5/22/2007 4800 Pass 5/14/2007 4850
5/23/2007 4550 Pass 5/14/2007 4800
5/24/2007 4800 Pass 5/14/2007 4900
5/25/2007 4700 Pass 5/14/2007 4950
5/29/2007 4650 Pass Average 
5/30/2007 4750 Pass 4910
5/31/2007 4600 Pass
6/1/2007 4500 Pass
6/4/2007 4400 Pass
6/5/2007 4500 Pass
6/6/2007 4600 Pass
6/7/2007 4400 Pass
6/8/2007 4600 Pass
6/11/2007 4550 Pass
6/12/2007 4500 Pass
6/13/2007 4700 Pass
6/14/2007 4600 Pass
6/15/2007 4500 Pass
6/18/2007 4600 Pass
6/19/2007 4650 Pass

Inst.#229277(1) Inst.#229277(1)
QC Daily Source Initial Source Readings



Source Ser. # 1903-04
Nuclide Tc-99

Date Result (cpm) P/F Date Result (cpm)
5/14/2007 4100 Pass 5/14/2007 4100
5/15/2007 4000 Pass 5/14/2007 4000
5/16/2007 4150 Pass 5/14/2007 3900
5/17/2007 4500 Pass 5/14/2007 4200
5/18/2007 4600 Pass 5/14/2007 4200
5/21/2007 4500 Pass 5/14/2007 4100
5/22/2007 4560 Pass 5/14/2007 4200
5/23/2007 4550 Pass 5/14/2007 4200
5/24/2007 4600 Pass 5/14/2007 4000
5/25/2007 4500 Pass 5/14/2007 4100
5/29/2007 4750 Pass Average 
5/30/2007 4300 Pass 4100
5/31/2007 4700 Pass
6/1/2007 4500 Pass
6/4/2007 4600 Pass
6/5/2007 4400 Pass
6/6/2007 4600 Pass
6/7/2007 4500 Pass
6/8/2007 4600 Pass
6/11/2007 4500 Pass
6/12/2007 4800 Pass
6/13/2007 4600 Pass
6/14/2007 4600 Pass
6/15/2007 4700 Pass
6/18/2007 4600 Pass
6/19/2007 4600 Pass

Inst.#229304(2) Inst.#229304(2)
QC Daily Source Initial Source Readings



Source Ser. # 1904-04
Nuclide Tc-99

Date Result (cpm) P/F Date Result (cpm)
7/11/2007 6000 Pass 7/11/2007 6000
7/12/2007 6000 Pass 7/11/2007 6000

7/11/2007 8000
7/11/2007 6000
7/11/2007 7000
7/11/2007 7000
7/11/2007 6000
7/11/2007 6000
7/11/2007 8000
7/11/2007 7000

Average 
6700

Inst.#232131(25) Inst.#232131(25)
QC Daily Source Initial Source Readings



Source Ser. # 3532
Nuclide Cs137

Date Result (cpm) P/F Date Result (cpm)
5/14/2007 11499 Pass 5/14/2007 11400
5/15/2007 11823 Pass 5/14/2007 11142
5/16/2007 11779 Pass 5/14/2007 11533
5/17/2007 11784 Pass 5/14/2007 11385
5/18/2007 11835 Pass 5/14/2007 11220
5/21/2007 11546 Pass 5/14/2007 11300
5/22/2007 11320 Pass 5/14/2007 11404
5/23/2007 11788 Pass 5/14/2007 11314
5/24/2007 12040 Pass 5/14/2007 11403
5/25/2007 10888 Pass 5/14/2007 11298
5/29/2007 11936 Pass Average 
5/30/2007 12444 Pass 11340
5/31/2007 11872 Pass
6/1/2007 11860 Pass
6/4/2007 11567 Pass
6/5/2007 11639 Pass
6/6/2007 12086 Pass
6/7/2007 12372 Pass
6/8/2007 12181 Pass
6/11/2007 12677 Pass
6/12/2007 12459 Pass
6/13/2007 11769 Pass
6/14/2007 12567 Pass
6/15/2007 11230 Pass

Inst.#108862(17) Inst.#108862(17)
QC Daily Source Initial Source Readings



Source Ser. # 3532
Nuclide CS-137

Date Result (cpm) P/F Date Result (cpm)
5/14/2007 11701 Pass 5/14/2007 11476
5/15/2007 11803 Pass 5/14/2007 11732
5/16/2007 11790 Pass 5/14/2007 11935
5/17/2007 11917 Pass 5/14/2007 11727
5/18/2007 11785 Pass 5/14/2007 11726
5/21/2007 11757 Pass 5/14/2007 11964
5/22/2007 11935 Pass 5/14/2007 11697
5/23/2007 11897 Pass 5/14/2007 11769
5/24/2007 12093 Pass 5/14/2007 11730
5/25/2007 11889 Pass 5/14/2007 12320
5/29/2007 12097 Pass Average 
5/30/2007 11578 Pass 11808
5/31/2007 11684 Pass
6/1/2007 11655 Pass
6/4/2007 11605 Pass
6/5/2007 11670 Pass
6/6/2007 11958 Pass
6/7/2007 11218 Pass
6/8/2007 11746 Pass
6/11/2007 11025 Pass
6/12/2007 12159 Pass
6/13/2007 11681 Pass
6/14/2007 11606 Pass
6/15/2007 11832 Pass
6/18/2007 12595 Pass
6/19/2007 12043 Pass

Inst.#163685(19) Inst.#163685(19)
QC Daily Source Initial Source Readings



Source Ser. # 3532
Nuclide Cs137

Date Result (cpm) P/F Date Result (cpm)
5/14/2007 5909 Pass 5/14/2007 5175
5/15/2007 5466 Pass 5/14/2007 5270
5/16/2007 5314 Pass 5/14/2007 4381
5/17/2007 5513 Pass 5/14/2007 5121
5/18/2007 4860 Pass 5/14/2007 5315
5/21/2007 5086 Pass 5/14/2007 5270
5/22/2007 5492 Pass 5/14/2007 5373
5/23/2007 5319 Pass 5/14/2007 5439
5/24/2007 5244 Pass 5/14/2007 5322
5/25/2007 5099 Pass 5/14/2007 5351
5/29/2007 5131 Pass Average 
5/30/2007 5079 Pass 5202
5/31/2007 5195 Pass
6/1/2007 4860 Pass
6/4/2007 4724 Pass
6/5/2007 4878 Pass
6/6/2007 5094 Pass
6/7/2007 5128 Pass
6/8/2007 5383 Pass
6/11/2007 5619 Pass
6/12/2007 5464 Pass
6/13/2007 5369 Pass
6/14/2007 5389 Pass
6/15/2007 5004 Pass
6/18/2007 5300 Pass
6/19/2007 5162 Pass

Inst.#190205(13) Inst.#190205(13)
QC Daily Source Initial Source Readings



Source Ser. # 3532
Nuclide Cs137

Date Result (cpm) P/F Date Result (cpm)
5/14/2007 5330 Pass 5/14/2007 5199
5/15/2007 5790 Pass 5/14/2007 5211
5/16/2007 5625 Pass 5/14/2007 5043
5/17/2007 5436 Pass 5/14/2007 4966
5/18/2007 4688 Pass 5/14/2007 5355
5/21/2007 5019 Pass 5/14/2007 5105
5/22/2007 5354 Pass 5/14/2007 4979
5/23/2007 5270 Pass 5/14/2007 5347
5/24/2007 5206 Pass 5/14/2007 5421
5/25/2007 5393 Pass 5/14/2007 5268
5/29/2007 5351 Pass Average 
5/30/2007 5123 Pass 5189
5/31/2007 5290 Pass
6/1/2007 5272 Pass
6/4/2007 5520 Pass
6/5/2007 4805 Pass
6/6/2007 5752 Pass
6/7/2007 5469 Pass
6/8/2007 4716 Pass
6/19/2007 4924 Pass

Inst.#216482(14) Inst.#216482(14)
QC Daily Source Initial Source Readings



Source Ser. # 3532
Nuclide Cs-137

Date Result (μrem/hr) P/F Date Result (μrem/hr)
5/14/2007 90 Pass 5/14/2007 85
5/15/2007 80 Pass 5/14/2007 90
5/16/2007 85 Pass 5/14/2007 85
5/17/2007 90 Pass 5/14/2007 90
5/18/2007 85 Pass 5/14/2007 95
5/21/2007 85 Pass 5/14/2007 85
5/22/2007 90 Pass 5/14/2007 80
5/23/2007 85 Pass 5/14/2007 90
5/24/2007 80 Pass 5/14/2007 95
5/25/2007 90 Pass 5/14/2007 85
5/29/2007 90 Pass Average 
5/30/2007 85 Pass 88
5/31/2007 90 Pass
6/1/2007 90 Pass
6/4/2007 85 Pass
6/5/2007 90 Pass
6/6/2007 90 Pass
6/7/2007 90 Pass
6/8/2007 90 Pass
6/11/2007 85 Pass
6/12/2007 90 Pass
6/13/2007 85 Pass
6/14/2007 90 Pass
6/15/2007 85 Pass
6/18/2007 90 Pass
6/19/2007 80 Pass

Inst.#101662(5) Inst.#101662(5)
QC Daily Source Initial Source Readings



Source Ser. # 3532
Nuclide Cs-137

Date Result (μrem/hr) P/F Date Result (μrem/hr)
5/14/2007 120 Pass 5/14/2007 100
5/15/2007 110 Pass 5/14/2007 120
5/16/2007 100 Pass 5/14/2007 110
5/17/2007 100 Pass 5/14/2007 120
5/18/2007 100 Pass 5/14/2007 100
5/21/2007 95 Pass 5/14/2007 120
5/22/2007 95 Pass 5/14/2007 110
5/23/2007 95 Pass 5/14/2007 100
5/24/2007 90 Pass 5/14/2007 120
5/25/2007 100 Pass 5/14/2007 110
5/29/2007 90 Pass Average 
5/30/2007 95 Pass 111
5/31/2007 100 Pass
6/1/2007 95 Pass
6/4/2007 90 Pass
6/5/2007 95 Pass
6/6/2007 100 Pass
6/7/2007 90 Pass
6/8/2007 100 Pass
6/11/2007 100 Pass
6/12/2007 95 Pass
6/13/2007 90 Pass
6/14/2007 100 Pass
6/15/2007 90 Pass
6/18/2007 95 Pass
6/19/2007 100 Pass

Inst.#221521(6) Inst.#221521(6)
QC Daily Source Initial Source Readings



Source Ser. # 1142
Nuclide Cs-137

Date Result (μrem/hr) P/F Date Result (μrem/hr)
7/11/2007 23 Pass 7/11/2007 22
7/12/2007 22 Pass 7/11/2007 21

7/11/2007 22
7/11/2007 22
7/11/2007 23
7/11/2007 20
7/11/2007 24
7/11/2007 22
7/11/2007 23
7/11/2007 21

Average 
22

Inst.#144790(24) Inst.#144790(24)
QC Daily Source Initial Source Readings



Source Ser. # 3532
Nuclide Cs-137

Date Result (μrem/hr) P/F Date Result (μrem/hr)
5/14/2007 90 Pass 5/14/2007 85
5/15/2007 80 Pass 5/14/2007 90
5/16/2007 85 Pass 5/14/2007 85
5/17/2007 90 Pass 5/14/2007 90
5/18/2007 85 Pass 5/14/2007 95
5/21/2007 85 Pass 5/14/2007 85
5/22/2007 90 Pass 5/14/2007 80
5/23/2007 85 Pass 5/14/2007 90
5/24/2007 80 Pass 5/14/2007 95
5/25/2007 90 Pass 5/14/2007 85
5/29/2007 90 Pass Average 
5/30/2007 85 Pass 88
5/31/2007 90 Pass
6/1/2007 90 Pass
6/4/2007 85 Pass
6/5/2007 90 Pass
6/6/2007 90 Pass
6/7/2007 90 Pass
6/8/2007 90 Pass
6/11/2007 85 Pass
6/12/2007 90 Pass
6/13/2007 85 Pass
6/14/2007 90 Pass
6/15/2007 85 Pass
6/18/2007 90 Pass
6/19/2007 80 Pass

Inst.#101662(5) Inst.#101662(5)
QC Daily Source Initial Source Readings



Source Ser. # 3532
Nuclide Cs-137

Date Result (μrem/hr) P/F Date Result (μrem/hr)
5/14/2007 120 Pass 5/14/2007 100
5/15/2007 110 Pass 5/14/2007 120
5/16/2007 100 Pass 5/14/2007 110
5/17/2007 100 Pass 5/14/2007 120
5/18/2007 100 Pass 5/14/2007 100
5/21/2007 95 Pass 5/14/2007 120
5/22/2007 95 Pass 5/14/2007 110
5/23/2007 95 Pass 5/14/2007 100
5/24/2007 90 Pass 5/14/2007 120
5/25/2007 100 Pass 5/14/2007 110
5/29/2007 90 Pass Average 
5/30/2007 95 Pass 111
5/31/2007 100 Pass
6/1/2007 95 Pass
6/4/2007 90 Pass
6/5/2007 95 Pass
6/6/2007 100 Pass
6/7/2007 90 Pass
6/8/2007 100 Pass
6/11/2007 100 Pass
6/12/2007 95 Pass
6/13/2007 90 Pass
6/14/2007 100 Pass
6/15/2007 90 Pass
6/18/2007 95 Pass
6/19/2007 100 Pass

Inst.#221521(6) Inst.#221521(6)
QC Daily Source Initial Source Readings



Source Ser. # 1142
Nuclide Cs-137

Date Result (μrem/hr) P/F Date Result (μrem/hr)
7/11/2007 23 Pass 7/11/2007 22
7/12/2007 22 Pass 7/11/2007 21

7/11/2007 22
7/11/2007 22
7/11/2007 23
7/11/2007 20
7/11/2007 24
7/11/2007 22
7/11/2007 23
7/11/2007 21

Average 
22

Inst.#144790(24) Inst.#144790(24)
QC Daily Source Initial Source Readings



CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)
Detector: 5/7/2007
Serial #: OK

100 OK

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.2130 Th230 1247 41,200 3/30/2004 7.54E+04 41,199 100 1 1 0.90 1.29 6836.8 268.57
Beta 0.1750 Tc99 1246 27,800 3/30/2004 2.11E+02 27,514 1000 1 1 76.90 10.47 4614.6 327.53

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
5/21/2007 3 72 6459 4693 3.0 72.0 6456.0 4621.0 PASS PASS PASS PASS 51.92 243 Yes Yes GT DA
5/22/2007 1 63 7077 4269 1.0 63.0 7076.0 4206.0 PASS PASS PASS PASS 35.93 228 Yes Yes GT DA
5/23/2007 0 74 6494 4068 0.0 74.0 6494.0 3994.0 PASS PASS PASS PASS 14.08 246 Yes Yes GT DA
5/24/2007 0 96 6700 4675 0.0 96.0 6700.0 4579.0 PASS PASS PASS PASS 14.08 278 Yes Yes GT DA
5/25/2007 0 82 6478 4224 0.0 82.0 6478.0 4142.0 PASS PASS PASS PASS 14.08 258 Yes Yes GT DA
5/29/2007 0 81 6925 4151 0.0 81.0 6925.0 4070.0 PASS PASS PASS PASS 14.08 256 Yes Yes GT DA
5/30/2007 0 88 6679 4282 0.0 88.0 6679.0 4194.0 PASS PASS PASS PASS 14.08 267 Yes Yes GT DA
5/31/2007 0 92 6668 4166 0.0 92.0 6668.0 4074.0 PASS PASS PASS PASS 14.08 272 Yes Yes GT DA
6/1/2007 1 89 7071 4263 1.0 89.0 7070.0 4174.0 PASS PASS PASS PASS 35.93 268 Yes Yes GT DA
6/4/2007 0 85 6417 4109 0.0 85.0 6417.0 4024.0 PASS PASS PASS PASS 14.08 262 Yes Yes GT DA
6/5/2007 0 91 6274 4047 0.0 91.0 6274.0 3956.0 PASS PASS QUESTION QUESTION 14.08 271 Yes Yes GT DA
6/6/2007 1 99 6846 4164 1.0 99.0 6845.0 4065.0 PASS QUESTION PASS PASS 35.93 282 Yes Yes GT DA
6/7/2007 0 96 6794 4112 0.0 96.0 6794.0 4016.0 PASS PASS PASS PASS 14.08 278 Yes Yes GT DA
6/8/2007 0 97 6786 4154 0.0 97.0 6786.0 4057.0 PASS PASS PASS PASS 14.08 279 Yes Yes GT DA
6/11/2007 0 90 7169 4221 0.0 90.0 7169.0 4131.0 PASS PASS PASS PASS 14.08 269 Yes Yes GT DA
6/12/2007 0 96 6487 4102 0.0 96.0 6487.0 4006.0 PASS PASS PASS PASS 14.08 278 Yes Yes GT DA
6/13/2007 0 105 6768 4162 0.0 105.0 6768.0 4057.0 PASS QUESTION PASS PASS 14.08 290 Yes Yes GT DA
6/14/2007 0 86 6927 4275 0.0 86.0 6927.0 4189.0 PASS PASS PASS PASS 14.08 264 Yes Yes GT DA
6/15/2007 1 81 6308 4295 1.0 81.0 6307.0 4214.0 PASS PASS PASS PASS 35.93 256 Yes Yes GT DA
6/18/2007 0 89 6681 4067 0.0 89.0 6681.0 3978.0 PASS PASS PASS PASS 14.08 268 Yes Yes GT KA
6/19/2007 1 92 6431 4297 1.0 92.0 6430.0 4205.0 PASS PASS PASS PASS 35.93 272 Yes Yes GT KA

43/93
179868

Calibration Date:Counting Instrument:
Serial #:

2360
184903 12 month calibration:

NRC 6 Mo Cal. Due Date?

Technician 
Initials

Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm)Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?

H.P. 
TechnicianMDA β (dpm)

Bkg QC Pass/Fail
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CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)
Detector: 5/7/2007
Serial #: OK

100 OK

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.2130 Th230 1247 41,200 3/30/2004 7.54E+04 41,199 100 1 1 0.50 0.53 7392.2 402.20
Beta 0.1750 Tc99 1246 27,800 3/30/2004 2.11E+02 27,514 1000 1 1 89.90 7.42 2614.7 233.41

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
5/22/2007 0 88 7365 2757 0.0 88.0 7365.0 2669.0 PASS PASS PASS PASS 14.08 267 Yes Yes GT DA
5/23/2007 0 85 7356 2715 0.0 85.0 7356.0 2630.0 PASS PASS PASS PASS 14.08 262 Yes Yes GT DA
5/24/2007 0 88 6645 2641 0.0 88.0 6645.0 2553.0 PASS PASS PASS PASS 14.08 267 Yes Yes GT DA
5/25/2007 1 83 7237 2752 1.0 83.0 7236.0 2669.0 PASS PASS PASS PASS 35.93 259 Yes Yes GT DA
5/29/2007 0 82 7376 2755 0.0 82.0 7376.0 2673.0 PASS PASS PASS PASS 14.08 258 Yes Yes GT DA
5/30/2007 0 82 7368 2670 0.0 82.0 7368.0 2588.0 PASS PASS PASS PASS 14.08 258 Yes Yes GT DA
5/31/2007 0 70 7345 2642 0.0 70.0 7345.0 2572.0 PASS QUESTION PASS PASS 14.08 240 Yes Yes GT DA
6/1/2007 0 90 7293 2645 0.0 90.0 7293.0 2555.0 PASS PASS PASS PASS 14.08 269 Yes Yes GT DA
6/4/2007 0 95 7354 2735 0.0 95.0 7354.0 2640.0 PASS PASS PASS PASS 14.08 276 Yes Yes GT DA
6/5/2007 0 98 7054 2711 0.0 98.0 7054.0 2613.0 PASS PASS PASS PASS 14.08 280 Yes Yes GT DA
6/6/2007 0 86 7178 2701 0.0 86.0 7178.0 2615.0 PASS PASS PASS PASS 14.08 264 Yes Yes GT DA
6/7/2007 1 83 6961 2692 1.0 83.0 6960.0 2609.0 PASS PASS PASS PASS 35.93 259 Yes Yes GT DA
6/8/2007 0 79 6987 2672 0.0 79.0 6987.0 2593.0 PASS PASS PASS PASS 14.08 253 Yes Yes GT DA
6/11/2007 1 86 7027 2568 1.0 86.0 7026.0 2482.0 PASS PASS PASS PASS 35.93 264 Yes Yes GT DA
6/12/2007 1 91 7027 2747 1.0 91.0 7026.0 2656.0 PASS PASS PASS PASS 35.93 271 Yes Yes GT DA
6/13/2007 0 81 6842 2674 0.0 81.0 6842.0 2593.0 PASS PASS PASS PASS 14.08 256 Yes Yes GT DA
6/14/2007 2 79 7031 2652 2.0 79.0 7029.0 2573.0 QUESTION PASS PASS PASS 44.98 253 Yes Yes GT DA
6/15/2007 0 82 6648 2761 0.0 82.0 6648.0 2679.0 PASS PASS PASS PASS 14.08 258 Yes Yes GT DA
6/18/2007 1 90 6823 2636 1.0 90.0 6822.0 2546.0 PASS PASS PASS PASS 35.93 269 Yes Yes GT KA
6/19/2007 1 77 6798 2715 1.0 77.0 6797.0 2638.0 PASS PASS PASS PASS 35.93 250 Yes Yes GT KA

Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?

H.P. 
TechnicianMDA β (dpm)

Bkg QC Pass/Fail

Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm) Technician 
Initials

43/93
197432

Calibration Date:Counting Instrument:
Serial #:

2360
168040 12 month calibration:

NRC 6 Mo Cal. Due Date?

Page 2 of 2



CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 6)
Detector: 5/7/2007
Serial #: OK

100

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.3480 Th230 1247 41,200 3/30/2004 7.54E+04 41,199 100 20 2 0.18 0.10 14054.3 62.88
Beta 0.1820 Tc99 1246 27,800 3/30/2004 2.11E+02 27,516 1000 20 2 33.78 1.57 6285.8 52.86

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
5/14/2007 4 693 28105 12669 0.2 34.7 14052.3 6299.9 PASS PASS PASS PASS 7.45 87 Yes Yes GT DA
5/15/2007 4 729 28176 12526 0.2 36.5 14087.8 6226.6 PASS PASS PASS PASS 7.45 89 Yes Yes GT DA
5/16/2007 2 681 28104 12797 0.1 34.1 14051.9 6364.5 PASS PASS PASS PASS 6.53 86 Yes Yes GT DA
5/17/2007 5 679 28083 12464 0.3 34.0 14041.3 6198.1 PASS PASS PASS PASS 7.82 86 Yes Yes GT DA
5/18/2007 3 669 28166 12800 0.2 33.5 14082.9 6366.6 PASS PASS PASS PASS 7.03 86 Yes Yes GT DA
5/21/2007 4 685 28347 12673 0.2 34.3 14173.3 6302.3 PASS PASS PASS PASS 7.45 87 Yes Yes GT DA
5/22/2007 5 687 28215 12734 0.3 34.4 14107.3 6332.7 PASS PASS PASS PASS 7.82 87 Yes Yes GT DA
5/23/2007 7 681 28120 12748 0.4 34.1 14059.7 6340.0 PASS PASS PASS PASS 8.46 86 Yes Yes GT DA
5/24/2007 4 680 28171 12634 0.2 34.0 14085.3 6283.0 PASS PASS PASS PASS 7.45 86 Yes Yes GT DA
5/25/2007 4 663 28136 12627 0.2 33.2 14067.8 6280.4 PASS PASS PASS PASS 7.45 85 Yes Yes GT DA
5/29/2007 5 657 28262 12837 0.3 32.9 14130.8 6385.7 PASS PASS PASS PASS 7.82 85 Yes Yes GT DA
5/30/2007 1 643 28113 12446 0.1 32.2 14056.5 6190.9 PASS PASS PASS PASS 5.88 84 Yes Yes GT DA
5/31/2007 0 722 28305 12658 0.0 36.1 14152.5 6292.9 PASS PASS PASS PASS 4.31 89 Yes Yes GT DA
6/1/2007 2 718 28268 12536 0.1 35.9 14133.9 6232.1 PASS PASS PASS PASS 6.53 89 Yes Yes GT DA
6/4/2007 1 695 27958 12453 0.1 34.8 13979.0 6191.8 PASS PASS PASS PASS 5.88 87 Yes Yes GT DA
6/5/2007 2 704 28269 12517 0.1 35.2 14134.4 6223.3 PASS PASS PASS PASS 6.53 88 Yes Yes GT DA
6/6/2007 4 723 28265 12701 0.2 36.2 14132.3 6314.4 PASS PASS PASS PASS 7.45 89 Yes Yes GT DA
6/7/2007 3 702 27999 12797 0.2 35.1 13999.4 6363.4 PASS PASS PASS PASS 7.03 88 Yes Yes GT DA
6/8/2007 3 708 28439 12585 0.2 35.4 14219.4 6257.1 PASS PASS QUESTION PASS 7.03 88 Yes Yes GT DA
6/8/2007 4 729 27950 12392 0.2 36.5 13974.8 6159.6 PASS PASS PASS QUESTION 7.45 89 Yes Yes GT DA
6/11/2007 4 691 28044 12492 0.2 34.6 14021.8 6211.5 PASS PASS PASS PASS 7.45 87 Yes Yes GT DA
6/12/2007 2 684 28071 12568 0.1 34.2 14035.4 6249.8 PASS PASS PASS PASS 6.53 87 Yes Yes GT DA
6/13/2007 4 719 27913 12524 0.2 36.0 13956.3 6226.1 PASS PASS PASS PASS 7.45 89 Yes Yes GT DA
6/14/2007 2 732 27884 12586 0.1 36.6 13941.9 6256.4 PASS PASS PASS PASS 6.53 89 Yes Yes GT KA
6/15/2007 3 697 28212 12659 0.2 34.9 14105.9 6294.7 PASS PASS PASS PASS 7.03 87 Yes Yes GT KA
6/18/2007 4 667 28298 12494 0.2 33.4 14148.8 6213.7 PASS PASS PASS PASS 7.45 86 Yes Yes GT KA
6/19/2007 5 702 28144 12556 0.3 35.1 14071.8 6242.9 PASS PASS PASS PASS 7.82 88 Yes Yes GT KA

43-10-1
203054

Calibration Date:Counting Instrument:
Serial #:

2929
137620 12 month calibration:

Technician 
Initials

Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm)Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?

H.P. 
TechnicianMDA β (dpm)

Bkg QC Pass/Fail
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CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 6)
Detector: 5/7/2007
Serial #: OK

100

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.3450 Th230 1247 41,200 3/30/2004 7.54E+04 41,199 100 20 2 0.12 0.11 14490.0 97.33
Beta 0.1590 Tc99 1246 27,800 3/30/2004 2.11E+02 27,516 1000 20 2 40.56 4.22 5969.1 57.21

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
5/14/2007 2 863 29106 12059 0.1 43.2 14552.9 5986.4 PASS PASS PASS PASS 6.58 110 Yes Yes GT DA
5/15/2007 3 859 29025 12114 0.2 43.0 14512.4 6014.1 PASS PASS PASS PASS 7.09 110 Yes Yes GT DA
5/16/2007 4 781 28923 12027 0.2 39.1 14461.3 5974.5 PASS PASS PASS PASS 7.51 105 Yes Yes GT DA
5/17/2007 1 826 29191 12170 0.1 41.3 14595.5 6043.7 PASS PASS PASS PASS 5.93 108 Yes Yes GT DA
5/18/2007 3 669 29158 12186 0.2 33.5 14578.9 6059.6 PASS PASS PASS PASS 7.09 98 Yes Yes GT DA
5/21/2007 4 722 29293 12169 0.2 36.1 14646.3 6048.4 PASS PASS PASS PASS 7.51 102 Yes Yes GT DA
5/22/2007 4 722 29293 12169 0.2 36.1 14646.3 6048.4 PASS PASS PASS PASS 7.51 102 Yes Yes GT DA
5/23/2007 0 646 29155 12017 0.0 32.3 14577.5 5976.2 PASS PASS PASS PASS 4.35 97 Yes Yes GT DA
5/24/2007 4 693 28698 11833 0.2 34.7 14348.8 5881.9 PASS PASS PASS PASS 7.51 100 Yes Yes GT DA
5/25/2007 3 702 28872 12146 0.2 35.1 14435.9 6037.9 PASS PASS PASS PASS 7.09 100 Yes Yes GT DA
5/29/2007 4 746 28937 12067 0.2 37.3 14468.3 5996.2 PASS PASS PASS PASS 7.51 103 Yes Yes GT DA
5/30/2007 1 787 28786 11911 0.1 39.4 14393.0 5916.2 PASS PASS PASS PASS 5.93 106 Yes Yes GT DA
5/31/2007 3 692 28958 11784 0.2 34.6 14478.9 5857.4 PASS PASS PASS PASS 7.09 100 Yes Yes GT DA
6/1/2007 4 830 29052 12085 0.2 41.5 14525.8 6001.0 PASS PASS PASS PASS 7.51 108 Yes Yes GT DA
6/4/2007 4 847 28762 11994 0.2 42.4 14380.8 5954.7 PASS PASS PASS PASS 7.51 109 Yes Yes GT DA
6/5/2007 3 791 28692 11761 0.2 39.6 14345.9 5841.0 PASS PASS PASS QUESTION 7.09 106 Yes Yes GT DA
6/6/2007 2 696 28997 12150 0.1 34.8 14498.4 6040.2 PASS PASS PASS PASS 6.58 100 Yes Yes GT DA
6/7/2007 1 942 28741 11754 0.1 47.1 14370.5 5829.9 PASS PASS PASS QUESTION 5.93 115 Yes Yes GT DA
6/8/2007 2 704 29036 11894 0.1 35.2 14517.9 5911.8 PASS PASS PASS PASS 6.58 100 Yes Yes GT DA
6/11/2007 3 817 28651 11826 0.2 40.9 14325.4 5872.2 PASS PASS PASS PASS 7.09 108 Yes Yes GT DA
6/12/2007 2 826 28913 11737 0.1 41.3 14456.4 5827.2 PASS PASS PASS QUESTION 6.58 108 Yes Yes GT DA
6/12/2007 1 787 28811 12235 0.1 39.4 14405.5 6078.2 PASS PASS PASS PASS 5.93 106 Yes Yes GT DA
6/13/2007 2 826 29157 11919 0.1 41.3 14578.4 5918.2 PASS PASS PASS PASS 6.58 108 Yes Yes GT DA

Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?

H.P. 
TechnicianMDA β (dpm)

Bkg QC Pass/Fail

Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm) Technician 
Initials

43-10-1
150788

Calibration Date:Counting Instrument:
Serial #:

2929
147736 12 month calibration:

Page 2 of 3



CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 6)
Detector: 7/6/2007
Serial #: OK

100

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.3410 Th230 1906-04 31,500 3/29/2004 7.54E+04 31,499 100 10 2 0.18 0.13 10735.5 103.20
Beta 0.2010 Tc99 1904-04 45,200 3/30/2004 2.11E+02 44,715 1000 10 2 45.28 4.18 9095.8 68.92

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
7/11/2007 2 416 21277 18118 0.2 41.6 10638.3 9017.4 PASS PASS PASS PASS 7.74 89 Yes Yes gmt gmt
7/12/2007 3 508 21511 18347 0.3 50.8 10755.2 9122.7 PASS PASS PASS PASS 8.49 98 Yes Yes gmt gmt

43-10-1
PR138385

Calibration Date:Counting Instrument:
Serial #:

2929
132806 12 month calibration:

Technician 
Initials

Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm)Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?

H.P. 
TechnicianMDA β (dpm)

Bkg QC Pass/Fail

Page 3 of 3
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α eff β eff Sample Count Time (min) α  Flag β  Flag
0.3450 0.1590 2.0 20.0 100 1000

seq. # Sample ID# and Description Date
Tech. 
Initial

α β α β α β α β α β
1 Survey001-01 5/15/2007 3 859 0 94 0.2 43.0 0.00 47 -0.4 25 AC
2 Survey001-02 5/15/2007 3 859 0 90 0.2 43.0 0.00 45 -0.4 13 AC
3 Survey002-01 5/16/2007 4 781 0 98 0.2 39.1 0.00 49 -0.6 63 AC
4 Survey002-02 5/16/2007 4 781 0 79 0.2 39.1 0.00 40 -0.6 3 AC
5 Survey002-03 5/16/2007 4 781 0 60 0.2 39.1 0.00 30 -0.6 -57 AC
6 Survey003-01 5/16/2007 4 781 0 83 0.2 39.1 0.00 42 -0.6 15 AC
7 Survey003-02 5/16/2007 4 781 1 70 0.2 39.1 0.50 35 0.9 -25 AC
8 Survey003-03 5/16/2007 4 781 0 81 0.2 39.1 0.00 41 -0.6 9 AC
9 Survey003-04 5/16/2007 4 781 0 68 0.2 39.1 0.00 34 -0.6 -32 AC
10 Survey003-05 5/16/2007 4 781 0 76 0.2 39.1 0.00 38 -0.6 -7 KMA
11 Survey003-06 5/16/2007 4 781 1 72 0.2 39.1 0.50 36 0.9 -19 KMA
12 Survey004-01 5/16/2007 4 781 0 69 0.2 39.1 0.00 35 -0.6 -29 DA
13 Survey004-02 5/16/2007 4 781 1 83 0.2 39.1 0.50 42 0.9 15 DA
14 Survey004-03 5/16/2007 4 781 1 71 0.2 39.1 0.50 36 0.9 -22 DA
15 Survey004-04 5/16/2007 4 781 0 72 0.2 39.1 0.00 36 -0.6 -19 DA
16 Survey004-05 5/16/2007 4 781 2 62 0.2 39.1 1.00 31 2.3 -51 DA
17 Survey004-06 5/16/2007 4 781 0 69 0.2 39.1 0.00 35 -0.6 -29 DA
18 Survey018-01 5/16/2007 4 781 10 80 0.2 39.1 5.00 40 13.9 6 DA
19 Survey018-02 5/16/2007 4 781 0 55 0.2 39.1 0.00 28 -0.6 -73 DA
20 Survey019-01 5/16/2007 4 781 1 75 0.2 39.1 0.50 38 0.9 -10 DA
21 Survey019-02 5/16/2007 4 781 0 74 0.2 39.1 0.00 37 -0.6 -13 DA
22 Survey020-01 5/16/2007 4 781 1 73 0.2 39.1 0.50 37 0.9 -16 DA
23 Survey020-02 5/16/2007 4 781 0 69 0.2 39.1 0.00 35 -0.6 -29 DA
24 Survey021-01 5/17/2007 1 826 0 72 0.1 41.3 0.00 36 -0.1 -33 DA
25 Survey021-02 5/17/2007 1 826 3 94 0.1 41.3 1.50 47 4.2 36 DA
26 Survey022-01 5/17/2007 1 826 2 76 0.1 41.3 1.00 38 2.8 -21 DA
27 Survey022-02 5/17/2007 1 826 0 66 0.1 41.3 0.00 33 -0.1 -52 DA
28 Survey023-01 5/17/2007 1 826 2 89 0.1 41.3 1.00 45 2.8 20 DA
29 Survey023-02 5/17/2007 1 826 1 77 0.1 41.3 0.50 39 1.3 -18 DA
30 Survey024-01 5/17/2007 1 826 0 81 0.1 41.3 0.00 41 -0.1 -5 DA
31 Survey024-02 5/17/2007 1 826 3 95 0.1 41.3 1.50 48 4.2 39 DA
32 Survey007-01 5/18/2007 3 669 0 70 0.2 33.5 0.00 35 -0.4 10 DA
33 Survey007-02 5/18/2007 3 669 0 62 0.2 33.5 0.00 31 -0.4 -15 DA
34 Survey007-03 5/18/2007 3 669 0 76 0.2 33.5 0.00 38 -0.4 29 DA
35 Survey007-04 5/18/2007 3 669 5 86 0.2 33.5 2.50 43 6.8 60 DA
36 Survey007-05 5/18/2007 3 669 1 90 0.2 33.5 0.50 45 1.0 73 DA
37 Survey007-06 5/18/2007 3 669 0 80 0.2 33.5 0.00 40 -0.4 41 DA
38 Survey007-07 5/18/2007 3 669 5 85 0.2 33.5 2.50 43 6.8 57 DA
39 Survey007-08 5/18/2007 3 669 0 69 0.2 33.5 0.00 35 -0.4 7 DA
40 Survey008-01 5/21/2007 4 722 0 81 0.2 36.1 0.00 41 -0.6 28 DA
41 Survey008-02 5/21/2007 4 722 0 0 0.2 36.1 0.00 0 -0.6 -227 DA
42 Survey008-03 5/21/2007 4 722 1 78 0.2 36.1 0.50 39 0.9 18 DA
43 Survey008-04 5/21/2007 4 722 1 76 0.2 36.1 0.50 38 0.9 12 DA
44 Survey008-05 5/21/2007 4 722 0 65 0.2 36.1 0.00 33 -0.6 -23 DA
45 SU14-18 5/21/2007 4 722 0 57 0.2 36.1 0.00 29 -0.6 -48 DA

dpm/100 cm2

> α flag > β flag

* Morning Daily Count

Sample (dpm/100 cm2)
Background Total 

Counts* Sample Total Counts Background (cpm) Sample Counts (cpm)

Daily Background Count Time (min)
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46 SU14-17 5/21/2007 4 722 0 50 0.2 36.1 0.00 25 -0.6 -70 DA
47 Survey009-01 5/22/2007 3 721 0 58 0.2 36.1 0.00 29 -0.4 -44 DA
48 Survey009-02 5/22/2007 3 721 0 50 0.2 36.1 0.00 25 -0.4 -69 DA
49 Survey009-03 5/22/2007 3 721 0 65 0.2 36.1 0.00 33 -0.4 -22 DA
50 Survey009-04 5/22/2007 3 721 1 66 0.2 36.1 0.50 33 1.0 -19 DA
51 Survey009-05 5/22/2007 3 721 1 47 0.2 36.1 0.50 24 1.0 -79 DA
52 Survey009-06 5/22/2007 3 721 0 68 0.2 36.1 0.00 34 -0.4 -13 DA
53 SU09-01 5/23/2007 0 646 1 77 0.0 32.3 0.50 39 1.4 39 DA
54 SU14-01 5/23/2007 0 646 0 84 0.0 32.3 0.00 42 0.0 61 DA
55 SU14-02 5/23/2007 0 646 0 74 0.0 32.3 0.00 37 0.0 30 DA
56 DRYH-C-Z1 5/23/2007 0 646 0 68 0.0 32.3 0.00 34 0.0 11 DA
57 Survey011-01 6/7/2007 1 942 1 80 0.1 47.1 0.50 40 1.3 -45 DA
58 Survey011-02 6/7/2007 1 942 0 71 0.1 47.1 0.00 36 -0.1 -73 DA
59 Survey011-03 6/7/2007 1 942 0 79 0.1 47.1 0.00 40 -0.1 -48 DA
60 Survey011-04 6/7/2007 1 942 0 76 0.1 47.1 0.00 38 -0.1 -57 DA
61 Survey011-05 6/7/2007 1 942 1 83 0.1 47.1 0.50 42 1.3 -35 DA
62 Survey012-01 6/11/2007 3 817 4 87 0.2 40.9 2.00 44 5.4 17 DA
63 Survey012-02 39244 3 817 6 84 0.2 40.9 3.00 42 8.3 7 KA
64 Survey012-03 39244 3 817 1 70 0.2 40.9 0.50 35 1.0 -37 KA
65 Survey012-04 39244 3 817 2 67 0.2 40.9 1.00 34 2.5 -46 KA
66 Survey012-05 39244 3 817 3 73 0.2 40.9 1.50 37 3.9 -27 KA
67 Survey012-06 39244 3 817 3 90 0.2 40.9 1.50 45 3.9 26 KA
68 Survey012-07 39244 3 817 1 82 0.2 40.9 0.50 41 1.0 1 KA
69 Survey012-08 39244 3 817 0 78 0.2 40.9 0.00 39 -0.4 -12 KA
70 Survey012-09 39244 3 817 0 66 0.2 40.9 0.00 33 -0.4 -49 KA
71 dr-u 39244 3 817 0 87 0.2 40.9 0.00 44 -0.4 17 KA
72 su 12-21 39244 3 817 0 56 0.2 40.9 0.00 28 -0.4 -81 KA
73 su 11-01 39244 3 817 0 86 0.2 40.9 0.00 43 -0.4 14 KA
74 su 11-06 39244 3 817 1 72 0.2 40.9 0.50 36 1.0 -31 KA
75 dr -h 39244 3 817 0 65 0.2 40.9 0.00 33 -0.4 -53 KA
76 dr-m 39244 3 817 0 93 0.2 40.9 0.00 47 -0.4 36 KA
77 su 10-17 39244 3 817 0 89 0.2 40.9 0.00 45 -0.4 23 KA
78 su 10-16 39244 3 817 4 81 0.2 40.9 2.00 41 5.4 -2 KA
79 dr-i 39244 3 817 0 83 0.2 40.9 0.00 42 -0.4 4 KA
80 su12-12 39244 3 817 1 84 0.2 40.9 0.50 42 1.0 7 KA
81 su12-20 39244 3 817 0 72 0.2 40.9 0.00 36 -0.4 -31 KA
82 su12-05 39244 3 817 1 84 0.2 40.9 0.50 42 1.0 7 KA
83 su12-06 39244 3 817 1 72 0.2 40.9 0.50 36 1.0 -31 KA
84 su12-10 39244 3 817 1 70 0.2 40.9 0.50 35 1.0 -37 KA
85 su12-15 39244 3 817 1 78 0.2 40.9 0.50 39 1.0 -12 KA
86 su12-16 39244 3 817 0 77 0.2 40.9 0.00 39 -0.4 -15 KA
87 su12-18 39244 3 817 1 62 0.2 40.9 0.50 31 1.0 -62 KA
88  Truck  Release Probe 39244 3 817 0 59 0.2 40.9 0.00 30 -0.4 -71 KA
89  Truck  Release 39244 3 817 0 75 0.2 40.9 0.00 38 -0.4 -21 KA
90  Truck  Release 39244 3 817 2 63 0.2 40.9 1.00 32 2.5 -59 KA
91  Truck  Release 39244 3 817 0 101 0.2 40.9 0.00 51 -0.4 61 KA
92  Truck  Release 39244 3 817 0 84 0.2 40.9 0.00 42 -0.4 7 KA
93  Truck  Release 39244 3 817 1 79 0.2 40.9 0.50 40 1.0 -8 KA
94  Truck  Release 39244 3 817 1 65 0.2 40.9 0.50 33 1.0 -53 KA
95 GPR-F Nugget 39245 1 787 29 193 0.1 39.4 14.50 97 41.9 359 KA
96 su10-11 39245 1 787 6 60 0.1 39.4 3.00 30 8.6 -59 KA
97 su10-15 39245 1 787 0 61 0.1 39.4 0.00 31 -0.1 -56 KA
98 su10-19 39245 1 787 4 64 0.1 39.4 2.00 32 5.7 -46 KA
99 su10-03 39245 1 787 1 78 0.1 39.4 0.50 39 1.3 -2 KA
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100 su08-06 39245 1 787 0 70 0.1 39.4 0.00 35 -0.1 -27 KA
101 su08-05 39245 1 787 0 67 0.1 39.4 0.00 34 -0.1 -37 KA
102 su08-04 39245 1 787 0 92 0.1 39.4 0.00 46 -0.1 42 KA
103 su08-03 39245 1 787 0 63 0.1 39.4 0.00 32 -0.1 -49 KA
104 su08-01 39245 1 787 1 73 0.1 39.4 0.50 37 1.3 -18 KA
105 140-06 39245 1 787 1 61 0.1 39.4 0.50 31 1.3 -56 KA
106 140-08 39245 1 787 1 68 0.1 39.4 0.50 34 1.3 -34 KA
107   em15 Cab 39246 2 826 1 80 0.1 41.3 0.50 40 1.2 -8 KA
108  em15 l tires 39246 2 826 0 61 0.1 41.3 0.00 31 -0.3 -68 KA
109  em15 r tires 39246 2 826 0 65 0.1 41.3 0.00 33 -0.3 -55 KA
110  em15 hoe 39246 2 826 0 66 0.1 41.3 0.00 33 -0.3 -52 KA
111 em  15 bucket 39246 2 826 0 76 0.1 41.3 0.00 38 -0.3 -21 KA
112 em  15  gen area 39246 2 826 1 78 0.1 41.3 0.50 39 1.2 -14 KA
113 100-01 39246 2 826 0 76 0.1 41.3 0.00 38 -0.3 -21 KA
114 100-04 39246 2 826 0 73 0.1 41.3 0.00 37 -0.3 -30 KA
115 100-05 39246 2 826 0 63 0.1 41.3 0.00 32 -0.3 -62 KA
116 140-03 39246 2 826 0 71 0.1 41.3 0.00 36 -0.3 -36 KA
117 140-05 39246 2 826 0 70 0.1 41.3 0.00 35 -0.3 -40 KA
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α eff β eff Sample Count Time (min) α  Flag β  Flag
0.3480 0.1820 2.0 20.0 20 1000

seq. # Sample ID# and Description Date
Tech. 
Initial

α β α β α β α β α β
1 Survey005-01 5/16/2007 2 681 0 69 0.1 34.1 0.00 35 -0.3 2 AJC
2 Survey005-02 5/16/2007 2 681 1 83 0.1 34.1 0.50 42 1.1 41 AJC
3 Survey006-01 5/17/2007 5 679 0 64 0.3 34.0 0.00 32 -0.7 -11 AJC
4 Survey006-02 5/17/2007 5 679 1 68 0.3 34.0 0.50 34 0.7 0 AJC
5 SU09-06 5/21/2007 4 685 2 57 0.2 34.3 1.00 29 2.3 -32 AJC
6 SU09-12 5/21/2007 4 685 1 79 0.2 34.3 0.50 40 0.9 29 AJC
7 SU13-01 5/21/2007 4 685 1 64 0.2 34.3 0.50 32 0.9 -12 AJC
8 SU13-02 5/21/2007 4 685 1 79 0.2 34.3 0.50 40 0.9 29 AJC
9 SU13-03 5/21/2007 4 685 1 73 0.2 34.3 0.50 37 0.9 12 AJC
10 SU13-04 5/22/2007 5 687 2 64 0.3 34.4 1.00 32 2.2 -13 AJC
11 SU13-05 5/22/2007 5 687 1 72 0.3 34.4 0.50 36 0.7 9 AJC
12 SU13-06 5/22/2007 5 687 2 56 0.3 34.4 1.00 28 2.2 -35 AJC
13 SU13-07 5/22/2007 5 687 3 95 0.3 34.4 1.50 48 3.6 72 AJC
14 SU13-08 5/22/2007 5 687 2 50 0.3 34.4 1.00 25 2.2 -51 AJC
15 SU13-09 5/22/2007 5 687 3 95 0.3 34.4 1.50 48 3.6 72 DA
16 SU13-10 5/22/2007 5 687 4 72 0.3 34.4 2.00 36 5.0 9 DA
17 SU14-16 5/22/2007 5 687 0 63 0.3 34.4 0.00 32 -0.7 -16 DA
18 SU14-15 5/22/2007 5 687 0 72 0.3 34.4 0.00 36 -0.7 9 DA
19 SU14-14 5/22/2007 5 687 2 63 0.3 34.4 1.00 32 2.2 -16 DA
20 SU14-13 5/22/2007 5 687 2 57 0.3 34.4 1.00 29 2.2 -32 DA
21 SU14-07 5/24/2007 4 680 0 95 0.2 34.0 0.00 48 -0.6 74 DA
22 SU14-20 5/24/2007 4 680 1 101 0.2 34.0 0.50 51 0.9 91 DA
23 SU14-12 5/24/2007 4 680 0 82 0.2 34.0 0.00 41 -0.6 38 DA
24 SU14-11 5/24/2007 4 680 1 95 0.2 34.0 0.50 48 0.9 74 DA
25  Truck  Release Probe 5/24/2007 4 680 1 77 0.2 34.0 0.50 39 0.9 25 DA
26  Truck  Release  Bed 5/24/2007 4 680 1 56 0.2 34.0 0.50 28 0.9 -33 DA
27  Truck  Release LF Tire 5/24/2007 4 680 1 78 0.2 34.0 0.50 39 0.9 27 AC
28  Truck  Release  RFTire 5/24/2007 4 680 2 60 0.2 34.0 1.00 30 2.3 -22 AC
29  Truck  Release RR Tire 5/24/2007 4 680 0 52 0.2 34.0 0.00 26 -0.6 -44 AC
30  Truck  Release LF Tire 5/24/2007 4 680 0 69 0.2 34.0 0.00 35 -0.6 3 AC
31  Truck  Release Tool Box LT 5/24/2007 4 680 0 65 0.2 34.0 0.00 33 -0.6 -8 AC
32  Truck  Release  Tool Box RT 5/24/2007 4 680 2 67 0.2 34.0 1.00 34 2.3 -3 AC
33  Truck  Release Floor Left 5/24/2007 4 680 0 75 0.2 34.0 0.00 38 -0.6 19 AC
34  Truck  Release Floor Right 5/24/2007 4 680 0 71 0.2 34.0 0.00 36 -0.6 8 AC
35 SU12 -09 5/24/2007 4 680 0 61 0.2 34.0 0.00 31 -0.6 -19 AC
36 SU12 -13 5/24/2007 4 680 0 76 0.2 34.0 0.00 38 -0.6 22 AC
37 SU14-04 5/24/2007 4 680 0 60 0.2 34.0 0.00 30 -0.6 -22 AC
38 SU14-05 5/24/2007 4 680 0 71 0.2 34.0 0.00 36 -0.6 8 AC
39 SU14-06 5/24/2007 4 680 1 68 0.2 34.0 0.50 34 0.9 0 AC
41 SU14-08 5/24/2007 4 680 0 92 0.2 34.0 0.00 46 -0.6 66 AC
42 Survey010-01 5/25/2007 4 663 0 75 0.2 33.2 0.00 38 -0.6 24 AC
43 Survey010-02 5/25/2007 4 663 0 69 0.2 33.2 0.00 35 -0.6 7 AC
44 Survey010-03 5/25/2007 4 663 1 50 0.2 33.2 0.50 25 0.9 -45 AC
45 Survey010-04 5/25/2007 4 663 0 90 0.2 33.2 0.00 45 -0.6 65 AC
46 Survey010-05 5/25/2007 4 663 0 79 0.2 33.2 0.00 40 -0.6 35 AC

dpm/100 cm2

> α flag > β flag

* Morning Daily Count

Sample (dpm/100 cm2)
Background Total 

Counts* Sample Total Counts Background (cpm) Sample Counts (cpm)

Daily Background Count Time (min)
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47 Survey010-06 5/25/2007 4 663 0 75 0.2 33.2 0.00 38 -0.6 24 AC
48 Survey010-07 5/25/2007 4 663 1 60 0.2 33.2 0.50 30 0.9 -17 AC
49 Survey010-08 5/25/2007 4 663 0 68 0.2 33.2 0.00 34 -0.6 5 AC
50 Survey010-09 5/25/2007 4 663 0 63 0.2 33.2 0.00 32 -0.6 -9 AC
51 Survey010-10 5/25/2007 4 663 0 73 0.2 33.2 0.00 37 -0.6 18 AC
52 SU10-04 5/25/2007 4 663 1 78 0.2 33.2 0.50 39 0.9 32 AC
53 SU10-05 5/25/2007 4 663 0 58 0.2 33.2 0.00 29 -0.6 -23 AC
54 SU10-06 5/29/2007 5 657 0 66 0.3 32.9 0.00 33 -0.7 1 AC
55 SU10-01 5/29/2007 5 657 1 49 0.3 32.9 0.50 25 0.7 -46 AC
56 SU10-07 5/29/2007 5 657 1 70 0.3 32.9 0.50 35 0.7 12 AC
57 SU10-08 5/29/2007 5 657 1 56 0.3 32.9 0.50 28 0.7 -27 AC
58 SU12-18 5/29/2007 5 657 2 61 0.3 32.9 1.00 31 2.2 -13 AC
59 SU12-16 5/29/2007 5 657 1 54 0.3 32.9 0.50 27 0.7 -32 AC
60 SU10-12 5/31/2007 0 772 0 72 0.0 38.6 0.00 36 0.0 -14 AC
61 SU10-13 5/31/2007 0 772 1 77 0.0 38.6 0.50 39 1.4 -1 AC
62 SU10-06 5/31/2007 0 772 0 80 0.0 38.6 0.00 40 0.0 8 AC
63 SU10-09 5/31/2007 0 772 1 69 0.0 38.6 0.50 35 1.4 -23 AC
64 SU11-07 5/31/2007 0 772 0 71 0.0 38.6 0.00 36 0.0 -17 AC
65 SU11-08 5/31/2007 0 772 1 86 0.0 38.6 0.50 43 1.4 24 AC
66 SU10-10 5/31/2007 0 772 1 54 0.0 38.6 0.50 27 1.4 -64 AC
67 SU10-18 5/31/2007 0 772 0 69 0.0 38.6 0.00 35 0.0 -23 AC
68 SU11-19 5/31/2007 0 772 0 57 0.0 38.6 0.00 29 0.0 -55 AC
69 SU11-20 5/31/2007 0 772 0 69 0.0 38.6 0.00 35 0.0 -23 AC
70 SU11-16 5/31/2007 0 772 0 75 0.0 38.6 0.00 38 0.0 -6 AC
71 DR-C 6/4/2007 1 695 0 64 0.1 34.8 0.00 32 -0.1 -15 AC
72 DR-D 6/4/2007 1 695 0 61 0.1 34.8 0.00 31 -0.1 -23 AC
73 DR-E 6/4/2007 1 695 0 80 0.1 34.8 0.00 40 -0.1 29 AC
74 SU11-15 6/4/2007 1 695 1 70 0.1 34.8 0.50 35 1.3 1 AC
75 SU11-14 6/4/2007 1 695 0 83 0.1 34.8 0.00 42 -0.1 37 AC
76 SU11-13 6/4/2007 1 695 1 64 0.1 34.8 0.50 32 1.3 -15 AC
77 DR-O 6/4/2007 1 695 0 74 0.1 34.8 0.00 37 -0.1 12 AC
78 DR-N 6/4/2007 1 695 0 86 0.1 34.8 0.00 43 -0.1 45 AC
79 SU11-17 6/5/2007 2 704 1 78 0.1 35.2 0.50 39 1.1 21 AC
80 SU11-21 6/5/2007 2 704 2 77 0.1 35.2 1.00 39 2.6 18 AC
81 SU11-18 6/5/2007 2 704 0 66 0.1 35.2 0.00 33 -0.3 -12 DA
82 SU11-12 6/5/2007 2 704 0 75 0.1 35.2 0.00 38 -0.3 13 DA
83 DR-F 6/5/2007 2 704 2 62 0.1 35.2 1.00 31 2.6 -23 DA
84 SU11-10 6/5/2007 2 704 0 72 0.1 35.2 0.00 36 -0.3 4 DA
85 DR-F 6/6/2007 4 723 0 78 0.2 36.2 0.00 39 -0.6 16 DA
86 SU11-11 6/6/2007 4 723 1 65 0.2 36.2 0.50 33 0.9 -20 DA
87 DRYH-F 6/6/2007 4 723 0 78 0.2 36.2 0.00 39 -0.6 16 DA
88 DR-P 6/6/2007 4 723 0 67 0.2 36.2 0.00 34 -0.6 -15 DA
89 SU11-05 6/6/2007 4 723 1 73 0.2 36.2 0.50 37 0.9 2 DA
90 SU11-09 6/6/2007 4 723 1 79 0.2 36.2 0.50 40 0.9 18 DA
91 SU11-04 6/6/2007 4 723 0 79 0.2 36.2 0.00 40 -0.6 18 DA
92 SMP-1 6/7/2007 3 702 1 52 0.2 35.1 0.50 26 1.0 -50 DA
93 SU11-03 6/7/2007 3 702 0 69 0.2 35.1 0.00 35 -0.4 -3 DA
94 SU11-22 6/7/2007 3 702 1 63 0.2 35.1 0.50 32 1.0 -20 DA
95 DR-R1/R2 6/7/2007 3 702 0 70 0.2 35.1 0.00 35 -0.4 -1 DA
96 SU10-02 6/7/2007 3 702 0 61 0.2 35.1 0.00 31 -0.4 -25 DA
97 Survey013-01 6/15/2007 2 689 1 77 0.1 34.5 0.50 39 1.1 22 DA
98 Survey013-02 6/15/2007 2 689 0 63 0.1 34.5 0.00 32 -0.3 -16 DA
99 Survey013-03 6/15/2007 2 689 0 68 0.1 34.5 0.00 34 -0.3 -2 DA

100 Survey013-04 6/15/2007 2 689 0 80 0.1 34.5 0.00 40 -0.3 30 DA
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101 Survey013-05 6/15/2007 2 689 1 63 0.1 34.5 0.50 32 1.1 -16 DA
102 Survey013-06 6/15/2007 2 689 0 66 0.1 34.5 0.00 33 -0.3 -8 DA
103 Survey013-07 6/15/2007 2 689 0 69 0.1 34.5 0.00 35 -0.3 0 DA
104 Survey015-01 6/15/2007 2 689 1 67 0.1 34.5 0.50 34 1.1 -5 DA
105 Survey015-02 6/15/2007 2 689 1 68 0.1 34.5 0.50 34 1.1 -2 DA
106 Survey015-03 6/15/2007 2 689 1 70 0.1 34.5 0.50 35 1.1 3 DA
107 Survey015-04 6/15/2007 2 689 0 70 0.1 34.5 0.00 35 -0.3 3 DA
108 Survey015-05 6/15/2007 2 689 0 64 0.1 34.5 0.00 32 -0.3 -13 DA
109 Survey015-06 6/15/2007 2 689 0 80 0.1 34.5 0.00 40 -0.3 30 DA
110 Survey015-07 6/15/2007 2 689 1 71 0.1 34.5 0.50 36 1.1 6 DA
111 Survey015-08 6/15/2007 2 689 1 76 0.1 34.5 0.50 38 1.1 20 DA
112 Survey015-09 6/15/2007 2 689 1 64 0.1 34.5 0.50 32 1.1 -13 DA
113 Survey014-01 6/15/2007 2 689 0 74 0.1 34.5 0.00 37 -0.3 14 DA
114 Survey014-02 6/15/2007 2 689 2 72 0.1 34.5 1.00 36 2.6 9 DA
115 Survey014-03 6/15/2007 2 689 0 62 0.1 34.5 0.00 31 -0.3 -19 DA
116 Survey014-04 6/15/2007 2 689 2 68 0.1 34.5 1.00 34 2.6 -2 DA
117 Survey014-05 6/15/2007 2 689 0 80 0.1 34.5 0.00 40 -0.3 30 DA
118 Survey014-06 6/15/2007 2 689 0 55 0.1 34.5 0.00 28 -0.3 -38 DA
119 Survey014-07 6/15/2007 2 689 0 68 0.1 34.5 0.00 34 -0.3 -2 DA
120 Survey014-08 6/15/2007 2 689 1 83 0.1 34.5 0.50 42 1.1 39 DA
121 Survey014-09 6/15/2007 2 689 0 75 0.1 34.5 0.00 38 -0.3 17 DA
122 Survey014-10 6/15/2007 2 689 1 64 0.1 34.5 0.50 32 1.1 -13 DA
123 Survey014-11 6/15/2007 2 689 0 69 0.1 34.5 0.00 35 -0.3 0 DA
124 Geoprobe-01 6/15/2007 2 689 0 77 0.1 34.5 0.00 39 -0.3 22 DA
125 Geoprobe-02 6/15/2007 2 689 1 77 0.1 34.5 0.50 39 1.1 22 DA
126 Geoprobe-03 6/15/2007 2 689 0 68 0.1 34.5 0.00 34 -0.3 -2 DA
127 Geoprobe-04 6/15/2007 2 689 0 85 0.1 34.5 0.00 43 -0.3 44 DA
128 Geoprobe-05 6/15/2007 2 689 0 82 0.1 34.5 0.00 41 -0.3 36 DA
129 Geoprobe-06 6/15/2007 2 689 1 65 0.1 34.5 0.50 33 1.1 -11 DA
130 Geoprobe-07 6/15/2007 2 689 0 76 0.1 34.5 0.00 38 -0.3 20 DA
131 Geoprobe-08 6/15/2007 2 689 0 71 0.1 34.5 0.00 36 -0.3 6 DA
132 Survey016-01 6/19/2007 5 702 0 52 0.3 35.1 0.00 26 -0.7 -50 DA
133 Survey016-02 6/19/2007 5 702 1 50 0.3 35.1 0.50 25 0.7 -55 DA
134 Survey016-03 6/19/2007 5 702 0 65 0.3 35.1 0.00 33 -0.7 -14 DA
135 Survey016-04 6/19/2007 5 702 0 78 0.3 35.1 0.00 39 -0.7 21 DA
136 Survey017-01 6/19/2007 5 702 1 80 0.3 35.1 0.50 40 0.7 27 DA
137 Survey017-02 6/19/2007 5 702 1 68 0.3 35.1 0.50 34 0.7 -6 DA
138 Survey017-03 6/19/2007 5 702 0 73 0.3 35.1 0.00 37 -0.7 8 DA
139 Survey017-04 6/19/2007 5 702 0 79 0.3 35.1 0.00 40 -0.7 24 DA
140 Survey017-05 6/19/2007 5 702 0 64 0.3 35.1 0.00 32 -0.7 -17 DA
141 Survey017-06 6/19/2007 5 702 1 62 0.3 35.1 0.50 31 0.7 -23 DA
142 Survey025-01 6/19/2007 5 702 0 76 0.3 35.1 0.00 38 -0.7 16 DA
143 Survey025-02 6/19/2007 5 702 0 61 0.3 35.1 0.00 31 -0.7 -25 DA
144 Survey025-03 6/19/2007 5 702 1 59 0.3 35.1 0.50 30 0.7 -31 DA
145 Survey025-04 6/19/2007 5 702 0 66 0.3 35.1 0.00 33 -0.7 -12 DA
146 Survey025-05 6/19/2007 5 702 0 64 0.3 35.1 0.00 32 -0.7 -17 DA
147 Survey025-06 6/19/2007 5 702 0 74 0.3 35.1 0.00 37 -0.7 10 KA
148 Survey025-07 6/19/2007 5 702 0 60 0.3 35.1 0.00 30 -0.7 -28 KA
149 Survey025-08 6/19/2007 5 702 1 82 0.3 35.1 0.50 41 0.7 32 KA
150 Survey026-01 6/19/2007 5 702 1 65 0.3 35.1 0.50 33 0.7 -14 KA
151 Survey026-02 6/19/2007 5 702 1 68 0.3 35.1 0.50 34 0.7 -6 KA
152 Survey026-03 6/19/2007 5 702 1 64 0.3 35.1 0.50 32 0.7 -17 KA
153 Survey026-04 6/19/2007 5 702 1 61 0.3 35.1 0.50 31 0.7 -25 KA
154 Survey026-05 6/19/2007 5 702 0 78 0.3 35.1 0.00 39 -0.7 21 KA
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155 Survey026-06 6/19/2007 5 702 0 80 0.3 35.1 0.00 40 -0.7 27 KA
156 Survey026-07 6/19/2007 5 702 0 70 0.3 35.1 0.00 35 -0.7 -1 KA
157 Survey026-08 6/19/2007 5 702 1 72 0.3 35.1 0.50 36 0.7 5 KA
158 Survey026-09 6/19/2007 5 702 0 74 0.3 35.1 0.00 37 -0.7 10 KA
159 Survey026-10 6/19/2007 5 702 1 55 0.3 35.1 0.50 28 0.7 -42 KA
160 Survey026-11 6/19/2007 5 702 0 59 0.3 35.1 0.00 30 -0.7 -31 KA
161 Survey026-12 6/19/2007 5 702 0 69 0.3 35.1 0.00 35 -0.7 -3 KA
162 Survey026-13 6/19/2007 5 702 2 74 0.3 35.1 1.00 37 2.2 10 KA
163 Survey027-01 6/19/2007 5 702 1 66 0.3 35.1 0.50 33 0.7 -12 KA
164 Survey027-02 6/19/2007 5 702 0 63 0.3 35.1 0.00 32 -0.7 -20 KA
165 Survey027-03 6/19/2007 5 702 1 67 0.3 35.1 0.50 34 0.7 -9 KA
166 Survey027-04 6/19/2007 5 702 0 69 0.3 35.1 0.00 35 -0.7 -3 KA
167 Survey027-05 6/19/2007 5 702 0 73 0.3 35.1 0.00 37 -0.7 8 KA
168 Survey027-06 6/19/2007 5 702 1 62 0.3 35.1 0.50 31 0.7 -23 KA
169 Survey027-07 6/19/2007 5 702 1 75 0.3 35.1 0.50 38 0.7 13 KA
170 Survey027-08 6/19/2007 5 702 0 59 0.3 35.1 0.00 30 -0.7 -31 KA
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α eff β eff Sample Count Time (min) α  Flag β  Flag
0.3400 0.2010 2.0 10.0 20 100

seq. # Sample ID# and Description Date
Tech. 
Initial

α β α β α β α β α β
1 Survey028-01 7/11/2007 2 416 0 80 0.2 41.6 0.00 40 -0.6 -8 gmt
2 Survey028-02 7/11/2007 2 416 0 87 0.2 41.6 0.00 44 -0.6 9 gmt
3 Survey028-03 7/11/2007 2 416 2 90 0.2 41.6 1.00 45 2.4 17 gmt
4 Survey028-04 7/11/2007 2 416 1 83 0.2 41.6 0.50 42 0.9 0 gmt
5 Survey028-05 7/11/2007 2 416 0 105 0.2 41.6 0.00 53 -0.6 54 gmt
6 Survey028-06 7/11/2007 2 416 1 83 0.2 41.6 0.50 42 0.9 0 gmt
7 Survey028-07 7/11/2007 2 416 0 83 0.2 41.6 0.00 42 -0.6 0 gmt
8 Survey028-08 7/11/2007 2 416 1 91 0.2 41.6 0.50 46 0.9 19 gmt
9 Survey028-09 7/11/2007 2 416 1 88 0.2 41.6 0.50 44 0.9 12 gmt
10 Survey028-10 7/11/2007 2 416 1 83 0.2 41.6 0.50 42 0.9 0 gmt
11 Survey029-01 7/12/2007 3 508 0 76 0.3 50.8 0.00 38 -0.9 -64 gmt
12 Survey029-02 7/12/2007 3 508 2 93 0.3 50.8 1.00 47 2.1 -21 gmt
13 Survey029-03 7/12/2007 3 508 0 81 0.3 50.8 0.00 41 -0.9 -51 gmt
14 Survey029-04 7/12/2007 3 508 1 93 0.3 50.8 0.50 47 0.6 -21 gmt
15 Survey029-05 7/12/2007 3 508 0 101 0.3 50.8 0.00 51 -0.9 -1 gmt
16 Survey029-06 7/12/2007 3 508 1 105 0.3 50.8 0.50 53 0.6 8 gmt
17 Survey029-07 7/12/2007 3 508 2 101 0.3 50.8 1.00 51 2.1 -1 gmt
18 Survey029-08 7/12/2007 3 508 0 109 0.3 50.8 0.00 55 -0.9 18 gmt
19 Survey029-09 7/12/2007 3 508 0 104 0.3 50.8 0.00 52 -0.9 6 gmt
20 Survey029-10 7/12/2007 3 508 1 93 0.3 50.8 0.50 47 0.6 -21 gmt
21 Survey029-11 7/12/2007 3 508 1 99 0.3 50.8 0.50 50 0.6 -6 gmt
22 Survey029-12 7/12/2007 3 508 0 106 0.3 50.8 0.00 53 -0.9 11 gmt
23 Survey029-13 7/12/2007 3 508 0 88 0.3 50.8 0.00 44 -0.9 -34 gmt
24 Survey029-14 7/12/2007 3 508 2 111 0.3 50.8 1.00 56 2.1 23 gmt
25 Survey029-15 7/12/2007 3 508 0 104 0.3 50.8 0.00 52 -0.9 6 gmt
26 Survey029-16 7/12/2007 3 508 1 97 0.3 50.8 0.50 49 0.6 -11 gmt
27 Survey029-17 7/12/2007 3 508 0 83 0.3 50.8 0.00 42 -0.9 -46 gmt
28 Survey029-18 7/12/2007 3 508 1 100 0.3 50.8 0.50 50 0.6 -4 gmt
29 Survey029-19 7/12/2007 3 508 1 109 0.3 50.8 0.50 55 0.6 18 gmt
30 Survey029-20 7/12/2007 3 508 2 99 0.3 50.8 1.00 50 2.1 -6 gmt

dpm/100 cm2

> α flag > β flag

* Morning Daily Count

Sample (dpm/100 cm2)
Background Total 

Counts* Sample Total Counts Background (cpm) Sample Counts (cpm)

Daily Background Count Time (min)
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1.0 INTRODUCTION 

The Sylvania Corning site (hereafter referred to as the ‘Site’) occupies 10.5 acres divided into 
three contiguous properties located at 70, 100, and 140 Cantiague Rock Road, in the 
westernmost portion of Hicksville, Long Island, approximately 30 miles east of lower 
Manhattan. Industrial and commercial properties adjoin the Site to the north (the Nassau County 
Department of Public Works), to the south (General Instruments’ inactive waste disposal site, 
currently unoccupied), to the west by Cantiague Rock Road, and to the east by the golf driving 
range of Cantiague Park. 
 

The Site was added to the Formerly Used Sites Remedial Action Program (FUSRAP) in 2006 to 
evaluate radioactive contamination resulting from former operations conducted under contract to 
the federal government.  The US Army Corps of Engineers (USACE), Kansas City District has 
responsibility for the FUSRAP investigation of the Site.  Ecology and Environment, Inc. (E & E) 
has been contracted by USACE to conduct a remedial investigation of uranium and thorium 
contamination at the Site.
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2.0 SCOPE OF WORK 

Cabrera Services, Inc. (CABRERA) was contracted by E & E to perform health physics (HP) 

support services for Phase IIB of the FUSRAP remedial investigation at the Site.  These services 

included the performance of soil core scanning surveys, down-hole gamma logging (DHG) 

surveys, and providing radiological support for the following activities: 

• Geoprobe drilling using a Geoprobe model 54LT at eight previously probed locations 
to obtain deeper soil samples (i.e., 16-ft to 24-ft); 

• Auger drilling at 13 previously probed Phase IIA locations to obtain deeper soil 
samples (i.e., 16-ft to 72-ft); 

• Auger drilling and combination Geoprobe/auger drilling at 44 new locations (20-ft to 
72-ft). 

• Test pit excavations at 11 new locations to investigate geophysical anomalies 
identified during Phase IIA. 

 
CABRERA personnel were on-site to support this scope of work beginning October 15 and 

continuing through November 21, 2007. 
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3.0 SURVEY METHODOLOGY 

CABRERA provided two teams to accomplish the previously defined scope of work.  Each team 

consisted of two personnel; a team leader and a technician.  All work was performed in 

accordance with Final Remedial Investigation Work Plan (Phase I & Phase II) for the Sylvania 

Corning FUSRAP Site, 2007 (WP) and applicable CABRERA procedures (incorporated in the 

E & E work plan). 

3.1 Soil Core Scanning Surveys 

Sample core scan results were used to aid in the selection of biased samples.  Soil sample cores 

were scanned for gross gamma radiation using a lead shielded Ludlum Model 44-10 2-inch by 2-

inch (2x2) sodium-iodide (NaI) probe connected to a Ludlum Model 2221 ratemeter/scaler.  Soil 

cores were placed in a counting jig and scanned at a rate of one to two inches per second.  

Scanning results were recorded on data sheets in increments of one foot with the highest 

measured increment noted.  Ambient background measurements at each survey area were also 

recorded for the 44-10 detector to ensure accuracy of the locally recorded data.  All soil core 

scanning surveys were performed in accordance with CABRERA’S soil core scan field procedure. 

3.2 Downhole Gamma Logging 

Boreholes were surveyed for gross gamma radiation using a Bicron Model G1 1x1 NaI probe 

connected to a Ludlum Model 2221 ratemeter/scaler.  Once the target depth was reached by the 

drilling contractor, each open borehole was sleeved with 1.5-in outside diameter (OD) poly-vinyl 

chloride (PVC) pipe.  The pipe was used to maintain the integrity of the borehole (i.e., prevent 

collapse) once the auger or rods were removed.  One-minute integrated measurements were 

collected in one foot increments within the borehole, starting at the bottom, and recorded on a 

DHG data sheet.  All DHG surveys were performed in accordance with CABRERA’S downhole 

gamma logging field procedure. 

3.3 Radiological Monitoring 

Radiological controls were maintained and contamination monitoring was performed by team 

members during all sampling and subsurface activities.  All contamination monitoring was 

performed in accordance with CABRERA procedures and the approved WP (E & E, 2007).  

Radiological controls included the implementation of exclusion zones surrounding active work 

areas, treating all equipment in work areas as if contaminated, and performing clearance, i.e., 
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free-release, surveys for all equipment and personnel exiting either exclusion zones or the site 

completely.  Radiological monitoring included the following: 

• Ambient Gamma Monitoring (Bicron micro-Rem dose rate meter) 

• Masselin Cloth (Ludlum Model 2221 ratemeter/scaler with 43-93 alpha-beta scintillation 
probe) 

• Surface scans (Ludlum Model 12C with 44-9 pancake Geiger-Mueller (GM) probe and 
Ludlum Model 2221 with 43-93 probe) 

• Frisking of Personnel and Equipment (Ludlum Model 12C with 44-9 GM probe and 
Ludlum Model 2221 with 43-93 probe) 

• Swipe Samples (Cloth swipes counted on a Ludlum Model 2929 smear counter) 

 
All contamination monitoring results were compared to the acceptable levels of surface 

contamination provided in Section 3.5. 

3.4 Monitoring During Test Pit Excavation 

Exclusion zones were set up around the test pits prior to excavation.  Pre-excavation surveys of 

the work areas were performed using an unshielded 44-10 NaI probe, a Ludlum 44-9 GM 

pancake probe, and Bicron micro-Rem dose rate meter.  Plastic sheeting was then laid over an 

asphalt or gravel area adjacent to the pit location where excavated spoils were to be placed.  The 

plastic sheeting served as an impermeable barrier between the spoils pile and the ground for 

contamination control purposes.  Using the three detectors listed above, excavated soil was 

scanned in the bucket of the backhoe before being placed on the spoils pile/plastic sheeting.  

Once a uniform depth of soil had been removed from the test pit, the spoils pile was then spread 

out to a relatively uniform thickness, visually examined, and scanned again using the suite of 

detectors. 

3.5 Acceptable Levels of Surface Contamination 

Table 1 provides acceptable surface contamination limits for various radionuclides as applied to 

surface contamination measurements.  The lowest values (transuranics) in the table were used as 

a conservative measure despite the fact that the predominant radionuclide of potential concern at 

this site is uranium.  The alpha removable contamination limit used throughout was 20 

disintegrations per minute per 100 square centimeters (dpm/100cm2), while the maximum and 

average contamination limits are 300 and 100 dpm/100cm2, respectively.  The beta-gamma 

removable contamination limit is 1000 dpm/100cm2. 
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TABLE 1: ACCEPTABLE LEVELS OF SURFACE CONTAMINATION 

Acceptable Surface Contamination Levels 

(DPM/100 cm2) Radionuclidea 

Removableb, e Averageb, c Maximumb, d 

Transuranics, 226Ra, 227Ra, 230Th, 228Th, 
231Pa, 221Ac, 125I, 129I, 

20 100 300 

Th-Natural, 232Th, 90Sr, 223Ra, 224Ra, 232U, 
126I, 131I, 133I 

200 1,000 3,000 

U-Natural, 235U, 238U, and associated decay 
products 

1,000 α 5,000 α 15,000 α 

Beta-Gamma emitters (radionuclides with 
decay modes other than alpha emission or 
spontaneous fission) except 90Sr and others 
noted above. 

1,000 β γ 5,000 β γ 15,000 β γ 

Reference:  Table 6-4 of USACE Radiation Protection Manual EM-385-1-80. 

a  
Where surface contamination by both alpha- and beta-gamma emitting nuclides exists, the limits established for alpha- and beta-
gamma emitting nuclides should apply independently. 

b  
As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by 
correcting the counts per minute observed by an appropriate detector for background, efficiency, and geometric factors associated 
with the instrumentation. 

c  
Measurements of average contaminant should not be averaged over more than 1 square meter.  For objects of less surface area, the 
average should be derived for each object. 

d  The maximum contamination level applies to an area not more than 100 cm2. 

e  

The amount of removable radioactive material per 100 cm2 of surface area should be determined by wiping that area with dry filter 
or soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an 
appropriate instrument of known efficiency.  When removable contamination on objects of less surface area is determined, the 
pertinent levels should be reduced proportionately and the entire surface should be wiped. 
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4.0 RESULTS 

4.1 Soil Core Scanning Surveys 

A total of 66 core scan surveys were performed during the Phase IIB investigation.  Core scan 

results ranged from a minimum of 1,000 cpm to a maximum of 4,350 cpm using a shielded 44-

10 NaI detector.  The median range of results within a typical borehole was 265 cpm.  However, 

results from Borehole C09-03/D had a range of 2,700 cpm with a maximum value of 4,350 cpm 

(between 45-ft and 46-ft depth).  A visual inspection of this core identified a green salt-like 

material that appeared to be consistent with contamination found during Phase IIA of the project.  

The activity of the green salts registered up to 3,000 cpm using a Ludlum 44-9 GM pancake 

probe.  Swipe samples performed on the core sample and the work area did not identify any 

removable activity in excess of the values listed in Table 1.  Spoils from this hole were drummed 

with labels reading ‘pending laboratory analysis,’ and stored in the temporary radioactive 

materials storage area. 

 
A summary of soil core scan results by borehole is presented in Attachment 1.  Electronic copies 

of all completed soil core scanning survey data sheets are included in Attachment 2, a compact 

disk (CD). 

4.2 Downhole Gamma Logging Surveys 

A total of 69 DHG surveys were performed during this phase of the project.  DHG results ranged 

from a minimum of 366 cpm to a maximum of 28,391 cpm.  The highest DHG result was in 

borehole C09-03/D at a depth of 47-ft, which corroborated the soil core scanning results from 

that depth.  The median range of results within the boreholes was 1,463 cpm.  A summary of 

DHG results by borehole is presented in Attachment 1.  Electronic copies of all DHG data sheets 

are included on Attachment 2, the electronic Data CD. 

4.3 Test Pits 

A total of twelve test pits were excavated during Phase IIB.  Soil scanning results ranged from a 

low of 4,300 cpm to a high of 13,700 cpm with an unshielded Ludlum 44-10 NaI probe and from 

30 cpm to 1,200 cpm with a Ludlum 44-9 GM pancake probe.  Table 2 summarizes the survey 

results for each test pit.  Electronic copies of all test pit survey forms are located on the enclosed 

data CD.  Locations EM-8 and EM-9 were close in proximity and therefore reported on one data 

sheet (i.e., EM-8/9). 
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Test Pit EM-28 exhibited the highest activity of all the test pits.  EM-28 consisted of a circular 

concrete dry well that was 7-ft in diameter and 12-ft deep with a concrete bottom.  The top of the 

capped well was detected approximately 3 ft below ground surface.  The well was filled to 

capacity with soil, sand, and building debris.  Small particles of elevated activity were identified 

throughout the well and appeared to be associated with the presence of black soil-like material 

although not all of the black soil present contained elevated activity.  No other features of the 

elevated activity were visually discernable.  No entry or exit pipes or drains were identified 

within the well. 

 
Scan results on the excavated soils from the well ranged from 30 to 1,200 net cpm on a Ludlum 

44-9 GM probe and from 6,000 to 13,700 net cpm with an unshielded Ludlum 44-10.  Dose rates 

on soil ranged from 4 to 8 microRem/hr on contact and at 1-meter, above the spoils.  No 

removable activity in excess of the release criteria was identified in the work area (e.g., backhoe 

bucket, shovels, sampling equipment, etc.).  Soils excavated from the test pit/drywell were 

returned to the pit with the exception of a volume equivalent to two 55-gallon drums which were 

segregated and stored in the radioactive materials storage area pending laboratory analysis. 

 
Soil scan results in the remaining test pits ranged from background levels to marginally elevated, 

as summarized in Table 2.   

TABLE 2. TEST PIT SURVEY RESULTS 

Ludlum 44-10 

Scan Result (cpm) 

Ludlum 44-9 

Scan Results (cpm) Location     
ID 

Total 
Depth    

(ft) Min Max Min Max 

Dose Rate 
Range  

(μrem/hr) 

EM-35 8 4,500 6,300 30 70 5-7 

EM-28 12 6,300 12,000 30 1,200 4-9 

EM-11 9 5,600 10,000 30 90 5-8 

GPR-C 6 4,300 6,800 40 200 4-5 

EM-16 4 5,200 7,000 40 150 4-8 

EM-13 4 5,800 10,800 40 80 4-8 

EM-7 4 4,500 8,130 30 60 3-5 

EM-31 5 5,500 6,910 30 80 3-5 

EM-8/9 5 4,500 10,500 40 150 3-5 

EM-30 4 5,800 7,500 30 60 2-4 

EM-34 5 4,500 7,100 40 60 3-4 
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4.4 Contamination Monitoring 

All sampling and subsurface activities were monitored for the presence of elevated radiological 

activity.  Results of routine contamination monitoring were recorded in site log books.  All of the 

routine contamination monitoring results were below the applicable limits listed in Table 1.  

Electronic copies of the site logbooks with routine contamination monitoring results are included 

in Attachment 2 on the data CD.  

 

At the request of E & E, two lead-lined drains in Building 70 (DR-BB-1 and DR-BB-2) were 

surveyed for radiological activity. Both floor drains are approximately 3-inches in diameter and 

extend approximately 1.5-ft vertically below floor grade, where they connect to a single pipe, 

extending westward.   Elevated activity was identified within both drains.  Drain DR-BB-1 

measured 600 net cpm using a Ludlum 44-9 GM and had removable activity of 104 alpha and 

623 beta dpm/100cm2 present within the drain.  Drain DR-BB-2 measured 400 net cpm using a 

Ludlum 44-9 and had removable activity of 228 alpha and 802 beta dpm/100cm2 present within 

the drain.   

A contamination survey (i.e., Radiological Survey #15) was performed in the room containing 

the drains.  This survey confirmed the elevated activity present inside the drains (i.e., survey 

smears #10 & #11, respectively) but found no removable activity in excess of the values listed in 

Table 1 in the areas surrounding the drains.  Following the survey, yellow and magenta tape was 

place over the drain covers to indicate the hazard.  Electronic copies of Radiological Survey #15 

and Cabrera’s Smear Counting Worksheet results are presented on the attached Data CD.  The 

data flags present on the Cabrera Smear Counting Worksheet indicate smear results in excess of 

the values listed in Table 1. 

 
In addition to monitoring sampling and subsurface activities, all equipment leaving the site was 

surveyed for free release.  Equipment that was surveyed for free release included drilling rigs, 

backhoes, and all associated support equipment.  Survey results for all release surveys were 

below the applicable removable release criteria (i.e., Table 1).  Electronic copies of all 

radiological surveys are located in Attachment 2 on the attached Data CD. 
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5.0 QUALITY CONTROL 

5.1 Quality Control Measures 

Quality control (QC) measurements for field instrumentation included initial response to a 

radioactive source and daily operability checks.  All instruments were calibrated within the last 

twelve months by the instrument vendor, a certified calibration laboratory, using sources 

traceable to the National Institute of Standards and Technology (NIST).  Calibration certificates 

for each instrument are provided in Attachment 2 on the attached Data CD. 

 
Prior to commencing any surveys,  ten (10) initial readings were collected on each detector using 

Technicium-99 (99Tc) and Thorium-230 (230Th) sources to establish a control chart for each unit 

to determine daily operability.  The bases for the daily operability of these instruments were ± 

20% of the average for the initial ten measurements for the Ludlum Model 44-9 probe, Ludlum 

Model 44-10 probe, Bicron G1 probe, and Bicron MicroRem, and ±3-standard deviations from 

the average for the initial ten measurements for the Ludlum Model 43-93 and Ludlum 2929 

detectors.   

A review of the alpha/beta counting instrument QC sheets identified instances where instrument 

response was outside the two sigma value of the initial 10 measurements resulting in a 

“Question” Flag and one instance on 10/19/08 where the instrument response for detector 

#196226 exceeded the three sigma value resulting in a “Failure” flag.  The QC data was 

reviewed in the field per Cabrera’s  OP-058 Health Physics General Instrument Quality Control 

Procedure.  The instrument response on 10/19/08 was immediately repeated per procedure and 

fell within the acceptance criteria.  The review of the initial data set on which the control chart 

was based found the statistical groupings of the initial 10 measurements to be relatively narrow.  

This narrow grouping resulted in relatively narrow acceptance criteria of two and three sigma.  

None of the project data was impacted by this occurrence.  All quality control data are included 

electronically on the attached Data CD. 
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6.0 REFERENCES 

(E & E, 2007) Final Remedial Investigation Work Plan (Phase I & Phase II) for the Sylvania 

Corning FUSRAP Site, Environment and Ecology, Inc. March 2007 
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ATTACHMENT 1 

 

SUMMARY OF SOIL CORE SCANNING SURVEY AND DOWNHOLE 
GAMMA LOGGING SURVEY RESULTS 
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Soil Core Scanning Survey  Results 
(Shielded 44-10 NaI) 

DHG Survey Results 
(1x1 NaI) 

Date Location ID Total 
Depth 

(ft) 

Minimum 
Result  
(cpm) 

Maximum 
Result  
(cpm) 

Total 
Depth 

(ft) 

Minimum 
Result 
(cpm) 

Maximum 
Result 
(cpm) 

Ambient 
Exposure 

Rate 
Result 

(μR/hr) 

10/16/2007 C13-01 16 1,460 1,600 16 790 1,935 6 

10/16/2007 C13-02 16 1,640 1,740 16 997 1,881 5 

10/16/2007 C08-01 30 1,400 1,630 30 963 1,874 10 

10/16/2007 C08-02 30 1,370 1,420 30 945 1,373 10 

10/16/2007 SU09-10 72 1,300 1,550 64 866 1,120 5 

10/17/2007 SU13-07/D 66 1,600 1,920 66 717 2,571 6 

10/17/2007 DR-7 n/a n/a n/a 2 1,321 1,601 5 

10/17/2007 DR-Y n/a n/a n/a 1 1,282 1,282 5 

10/17/2007 C07-01 40 1,250 1,480 40 1,039 1,673 4 

10/17/2007 C07-02 32 1,380 1,540 32 839 1,321 5 

10/17/2007 C13-03 24 1,300 1,560 24 935 2,398 5 

10/18/2007 SU14-10/D 66 1,400 1,950 64 733 3,166 5 

10/18/2007 C04-03 32 1,190 1,320 31 891 1,125 4 

10/18/2007 C11-02 56 1,150 1,670 56 949 3,692 8 

10/19/2007 C11-01 56 1,220 1,500 56 921 4,166 4 

10/19/2007 LPH-C/D 68 1,150 1,500 66 678 3,866 4 

10/22/2007 C10-01 30 1,300 1,350 30 959 1,602 5 

10/22/2007 C10-02 30 1,450 1,500 30 734 899 5 

10/22/2007 C12-02 32 1,570 1,570 32 835 1,503 5 

10/22/2007 C12-01 34 1,500 1,580 34 767 961 5 

10/22/2007 C04-02 32 1,450 1,450 32 859 2,002 5 

10/22/2007 C09-01 50 1,550 1,750 50 887 2,714 5 

10/23/2007 C09-02/D 69 1,600 1,850 64 366 6,059 4 

10/23/2007 C09-04/D 64 1,600 1,950 63 757 6,592 4 

10/23/2007 SU08-2/D 61 1,250 1,670 61 786 2,263 5 
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Soil Core Scanning Survey  Results 
(Shielded 44-10 NaI) 

DHG Survey Results 
(1x1 NaI) 

Date Location ID Total 
Depth 

(ft) 

Minimum 
Result  
(cpm) 

Maximum 
Result  
(cpm) 

Total 
Depth 

(ft) 

Minimum 
Result 
(cpm) 

Maximum 
Result 
(cpm) 

Ambient 
Exposure 

Rate 
Result 

(μR/hr) 

10/24/2007 SU08-11/D 64 1,480 2,140 64 730 3,160 5 

10/24/2007 C09-03/D 68 1,650 4,350 65 869 28,391 6 

10/25/2007 C04-01/D 59 1,500 1,800 45 964 1,497 4 

10/25/2007 C06-02/D 54 1,660 1,950 55 413 3,334 5 

10/25/2007 C06-03 22 1,320 1,650 22 814 1,608 5 

10/25/2007 SU14-03/D 65 2,030 2,500 65 805 3,651 5 

10/26/2007 C03-01 30 1,350 1,500 30 753 1,429 5 

10/26/2007 C02-02 36 1,350 1,450 35 837 3,014 5 

10/29/2007 LPH-A/D 50 1,550 2,000 49 695 2,554 7 

10/30/2007 100-11 26 1,450 1,650 24 970 6,277 4 

10/30/2007 C03-02 32 1,200 1,600 32 779 1,591 5 

10/30/2007 C02-01 34 1,400 1,500 34 746 3,078 4 

10/30/2007 SU11-05/D 66 1,020 1,290 66 524 2,991 5 

10/31/2007 SU11-16/D 66 1,010 1,330 65 583 1,819 4 

10/31/2007 DR-D 16 1,030 1,110 15 957 1,720 4 

10/31/2007 C06-01 56 1,350 1,600 57 981 1,941 4 

10/31/2007 C05-02 32 1,300 1,600 33 698 1,669 4 

11/1/2007 C01-01 32 1,220 1,350 33 746 1,734 4 

11/1/2007 C01-02 23 1,350 1,650 23 1,105 1,562 4 

11/1/2007 C01-03 25 1,200 1,600 25 912 2,398 5 

11/1/2007 C05-01 30 1,300 1,400 30 735 1,827 4 

11/2/2007 SU12-07/D 66 1,120 1,470 66 677 3,709 4 

11/2/2007 SU12-08/I 32 1,230 1,630 31 809 2,919 4 

11/2/2007 DRH-A1 32 1,000 1,400 32 758 3,700 4 

11/5/2007 SU12-03 32 1,800 2,250 32 1,003 3,358 4 
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Soil Core Scanning Survey  Results 
(Shielded 44-10 NaI) 

DHG Survey Results 
(1x1 NaI) 

Date Location ID Total 
Depth 

(ft) 

Minimum 
Result  
(cpm) 

Maximum 
Result  
(cpm) 

Total 
Depth 

(ft) 

Minimum 
Result 
(cpm) 

Maximum 
Result 
(cpm) 

Ambient 
Exposure 

Rate 
Result 

(μR/hr) 

11/5/2007 DR-K 32 1,700 2,000 32 1,082 5,321 6 

11/6/2007 SU12-04 32 1,500 2,300 31 779 3,174 5 

11/6/2007 DR-J 24 1,400 1,550 24 1,084 3,307 6 

11/6/2007 140-07/D 66 1,580 2,050 65 468 2,992 4 

11/6/2007 DRH-A2 24 1,070 1,220 24 905 1,168 5 

11/7/2007 SU12-12/I 32 1,000 1,550 30 663 1,596 4 

11/7/2007 SU12-11/I 32 1,150 1,500 27 721 3,756 5 

11/7/2007 DRM n/a n/a n/a 7 1,376 2,713 5 

11/7/2007 11-06/D 58 1200 1580 58 875 2877 5 

11/8/2007 DR-CC 16 1,200 1,500 10 1,377 3,377 4 

11/8/2007 DR-Y 12 1,400 1,650 5 1,740 2,259 4 

11/8/2007 DR-BB 11 2,100 2,300 9 1,283 2,113 3 

11/9/2007 DR-AA 14 1,600 1,800 13 1,241 3,843 4 

11/9/2007 DR-X 10 1,500 1,750 8 1,616 3,303 4 

11/9/2007 DR-W 7 1,450 1,650 5 1,424 2,877 4 

11/9/2007 DR-Z 2 1,700 1,750 2 2,679 3,232 4 

11/12/2007 SU12-01/D 66 1,300 1,610 66 716 3,662 5 

11/13/2007 SU12-17/I 32 1,200 1,440 32 723 3,069 5 

11/14/2007 SU12-22/D 66 1,370 1,700 65 531 3,214 4 

11/15/2007 DR-Z #2 8 1,750 2,150 8 1,769 3,020 4 

N/A- No core scan survey performed per the direction of E & E. 
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ATTACHMENT 2 

 

Instrument QC Checks and Swipe Results 

(included on compact disc) 
 



Source Ser. # 1228
Nuclide Cs-137

Date Result (cpm) P/F Date Result (cpm)
10/15/2007 234417 Pass 10/15/2007 230379
10/16/2007 226579 Pass 10/15/2007 229649
10/17/2007 222945 Pass 10/15/2007 229719
10/18/2007 222563 Pass 10/15/2007 235262
10/19/2007 224812 Pass 10/15/2007 235405
10/22/2007 219387 Pass 10/15/2007 234631
10/23/2007 229797 Pass 10/15/2007 235608
10/24/2007 244964 Pass 10/15/2007 235460
10/25/2007 245649 Pass 10/15/2007 235747
10/26/2007 244551 Pass 10/15/2007 234417
10/29/2007 228209 Pass Average 
10/30/2007 242521 Pass 233628
10/31/2007 239996 Pass
11/1/2007 249700 Pass
11/2/2007 247435 Pass
11/5/2007 238691 Pass
11/6/2007 246402 Pass
11/7/2007 239218 Pass
11/8/2007 243155 Pass
11/9/2007 238893 Pass
11/12/2007 241922 Pass
11/13/2007 239807 Pass
11/14/2007 237893 Pass
11/15/2007 235899 Pass

Inst.#149400 (2241) Inst.#149400 (2241)
QC Daily Source Initial Source Readings



Source Ser. # 1228
Nuclide Cs-137

Date Result (cpm) P/F Date Result (cpm)
10/15/2007 208536 Pass 10/15/2007 208960
10/16/2007 195164 Pass 10/15/2007 208910
10/17/2007 208170 Pass 10/15/2007 209151
10/18/2007 208321 Pass 10/15/2007 208658
10/19/2007 212289 Pass 10/15/2007 208136
10/22/2007 207958 Pass 10/15/2007 208265
10/23/2007 209526 Pass 10/15/2007 208189
10/24/2007 208287 Pass 10/15/2007 207932
10/25/2007 211119 Pass 10/15/2007 208817
10/26/2007 213698 Pass 10/15/2007 208536
10/29/2007 211527 Pass Average 
10/30/2007 207211 Pass 208555
10/31/2007 203951 Pass
11/1/2007 210592 Pass
11/2/2007 213245 Pass
11/5/2007 210933 Pass
11/6/2007 206816 Pass
11/7/2007 217714 Pass
11/8/2007 211442 Pass
11/9/2007 207420 Pass
11/12/2007 205213 Pass
11/13/2007 203814 Pass
11/14/2007 209165 Pass
11/15/2007 210144 Pass

Inst.#149408 (2241) Inst.#149408 (2241)
QC Daily Source Initial Source Readings



Source Ser. # 1228
Nuclide Cs-137

Date Result (cpm) P/F Date Result (cpm)
11/12/2007 240924 Pass 11/12/2007 241142
11/13/2007 249707 Pass 11/12/2007 241770
11/14/2007 237854 Pass 11/12/2007 241238
11/15/2007 235732 Pass 11/12/2007 240972

11/12/2007 241128
11/12/2007 241128
11/12/2007 241968
11/12/2007 240258
11/12/2007 240578
11/12/2007 240600

Average 
241078

Inst.#148089 Inst.#148089
QC Daily Source Initial Source Readings





































































Source Ser. # 1228
Nuclide Cs-137

Date Result (cpm) P/F Date Result (cpm)
10/15/2007 215250 Pass 10/15/2007 210536
10/16/2007 225560 Pass 10/15/2007 212316
10/17/2007 223425 Pass 10/15/2007 216401
10/18/2007 221304 Pass 10/15/2007 216814
10/19/2007 220706 Pass 10/15/2007 216600
10/22/2007 208867 Pass 10/15/2007 216759
10/23/2007 209238 Pass 10/15/2007 216552
10/24/2007 213847 Pass 10/15/2007 216904
10/25/2007 227106 Pass 10/15/2007 215250
10/26/2007 227868 Pass 10/15/2007 225560
10/29/2007 227445 Pass Average 
10/30/2007 215451 Pass 216369
10/31/2007 228172 Pass
11/1/2007 223911 Pass
11/2/2007 222219 Pass
11/5/2007 224847 Pass
11/6/2007 228360 Pass
11/7/2007 221124 Pass
11/8/2007 216396 Pass
11/9/2007 218821 Pass
11/12/2007 217613 Pass
11/13/2007 225435 Pass
11/14/2007 223795 Pass
11/15/2007 215554 Pass

Inst.#196062 (2221) Inst.#196062 (2221)
QC Daily Source Initial Source Readings



Source Ser. # 1228
Nuclide Cs-137

Date Result (cpm) P/F Date Result (cpm)
10/15/2007 216421 Pass 10/15/2007 217475
10/16/2007 222166 Pass 10/15/2007 217212
10/17/2007 223742 Pass 10/15/2007 217100
10/18/2007 223777 Pass 10/15/2007 217193
10/19/2007 216965 Pass 10/15/2007 216510
10/22/2007 222043 Pass 10/15/2007 216262
10/23/2007 219601 Pass 10/15/2007 216295
10/24/2007 221202 Pass 10/15/2007 216599
10/25/2007 220021 Pass 10/15/2007 216923
10/26/2007 218636 Pass 10/15/2007 216421
10/29/2007 210349 Pass Average 
10/30/2007 223580 Pass 216799
10/31/2007 210900 Pass
11/1/2007 223232 Pass
11/2/2007 222219 Pass
11/5/2007 216866 Pass
11/6/2007 221530 Pass
11/7/2007 213564 Pass
11/8/2007 223687 Pass
11/9/2007 215009 Pass
11/12/2007 206869 Pass
11/13/2007 222274 Pass

Inst.#216512 (2221) Inst.#216512 (2221)
QC Daily Source Initial Source Readings



Source Ser. # 1228
Nuclide Cs-137

Date Result (μrem/hr) P/F Date Result (μrem/hr)
10/15/2007 100 Pass 10/15/2007 100
10/16/2007 110 Pass 10/15/2007 100
10/17/2007 100 Pass 10/15/2007 110
10/18/2007 110 Pass 10/15/2007 100
10/19/2007 100 Pass 10/15/2007 100
10/22/2007 110 Pass 10/15/2007 110
10/23/2007 100 Pass 10/15/2007 100
10/24/2007 100 Pass 10/15/2007 110
10/25/2007 100 Pass 10/15/2007 110
10/26/2007 100 Pass 10/15/2007 100
10/29/2007 100 Pass Average 
10/30/2007 100 Pass 104
10/31/2007 100 Pass
11/1/2007 100 Pass
11/2/2007 100 Pass
11/5/2007 100 Pass
11/6/2007 110 Pass
11/7/2007 100 Pass
11/8/2007 100 Pass
11/9/2007 100 Pass
11/12/2007 110 Pass
11/13/2007 100 Pass
11/14/2007 110 Pass

Inst.#B985Y (uRem) Inst.#B985Y (uRem)
QC Daily Source Initial Source Readings



Source Ser. # 1228
Nuclide Cs-137

Date Result (μrem/hr) P/F Date Result (μrem/hr)
10/15/2007 140 Pass 10/15/2007 140
10/16/2007 150 Pass 10/15/2007 150
10/17/2007 140 Pass 10/15/2007 150
10/18/2007 140 Pass 10/15/2007 140
10/19/2007 140 Pass 10/15/2007 140
10/22/2007 150 Pass 10/15/2007 150
10/23/2007 140 Pass 10/15/2007 140
10/24/2007 150 Pass 10/15/2007 150
10/25/2007 150 Pass 10/15/2007 150
10/26/2007 150 Pass 10/15/2007 140
10/29/2007 150 Pass Average 
10/30/2007 140 Pass 145
10/31/2007 150 Pass
11/1/2007 140 Pass
11/2/2007 140 Pass
11/5/2007 150 Pass
11/6/2007 140 Pass
11/7/2007 150 Pass
11/8/2007 140 Pass
11/9/2007 140 Pass
11/12/2007 140 Pass
11/13/2007 140 Pass
11/14/2007 140 Pass
11/15/2007 140 Pass

Inst.#1716 (uRem) Inst.#1716 (uRem)
QC Daily Source Initial Source Readings



Count No. Xi Xm-Xi (Xm-Xi)2

1 6825 146.6 21491.56 Instrument/Detector 2929 / 43-10-1
2 6909 62.6 3918.76 Serial # / Serial# 196226 / PR215943
3 6999 -27.4 750.76 Date Performed 15-Oct-07
4 7090 -118.4 14018.56 Count time interval (minutes) 1
5 7123 -151.4 22921.96 Source Used Th-230
6 6895 76.6 5867.56  
7 6993 -21.4 457.96
8 7080 -108.4 11750.56
9 6905 66.6 4435.56
10 6957 14.6 213.16
11 6765 206.6 42683.56
12 6917 54.6 2981.16
13 7020 -48.4 2342.56
14 7136 -164.4 27027.36
15 6946 25.6 655.36
16 6896 75.6 5715.36
17 6973 -1.4 1.96
18 6950 21.6 466.56
19 7081 -109.4 11968.36
20 6972 -0.4 0.16

Sum total 139432 179668.8
Xm 6971.6

X2  = 25.77

Note: Accept χ 2 if between 8.91 and 32.8 

 

Equipment Chi-Square Distribution Worksheet



Count No. Xi Xm-Xi (Xm-Xi)2

1 7434 -213.45 45560.9 Instrument/Detector 2929 / 43-10-1
2 7264 -43.45 1887.902 Serial # / Serial# 137607 / PR142936
3 7302 -81.45 6634.102 Date Performed 15-Oct-07
4 7242 -21.45 460.1025 Count time interval (minutes) 1
5 7088 132.55 17569.5 Source Used Th-230
6 7331 -110.45 12199.2  
7 7057 163.55 26748.6
8 7246 -25.45 647.7025
9 7143 77.55 6014.003
10 7108 112.55 12667.5
11 7274 -53.45 2856.902
12 7240 -19.45 378.3025
13 7339 -118.45 14030.4
14 7284 -63.45 4025.902
15 7144 76.55 5859.903
16 7189 31.55 995.4025
17 7088 132.55 17569.5
18 7246 -25.45 647.7025
19 7157 63.55 4038.603
20 7235 -14.45 208.8025

Sum total 144411 181001
Xm 7220.55

X2  = 25.07

Note: Accept χ 2 if between 8.91 and 32.8 

 

Equipment Chi-Square Distribution Worksheet



CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 6)
Detector: 9/28/2008
Serial #: OK

100

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.3760 Th-230 2888-01 19,200 6/14/2006 7.54E+04 19,200 20 10 1 0.26 0.20 7221.2 120.28
Beta 0.1370 Tc-99 2898-01 17,300 6/5/2001 2.11E+05 17,300 1000 10 1 44.69 2.42 2765.8 43.30

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
10/15/2007 3 435 7274 2837 0.3 43.5 7273.7 2793.5 PASS PASS PASS PASS 13.01 188 Yes Yes MMD MMD
10/16/2007 6 424 7154 2777 0.6 42.4 7153.4 2734.6 PASS PASS PASS PASS 15.09 186 Yes Yes MMD MMD
10/17/2007 1 467 7053 2710 0.1 46.7 7052.9 2663.3 PASS PASS PASS QUESTION 10.88 194 Yes Yes MMD MMD
10/18/2007 3 465 7220 2763 0.3 46.5 7219.7 2716.5 PASS PASS PASS PASS 13.01 194 Yes Yes MMD MMD
10/19/2007 0 385 7060 2692 0.0 38.5 7060.0 2653.5 PASS QUESTION PASS QUESTION 7.98 178 Yes Yes MMD MMD
10/19/2007 4 460 7060 2763 0.4 46.0 7059.6 2717.0 PASS PASS PASS PASS 13.78 193 Yes Yes MMD MMD
10/22/2007 6 437 7258 2817 0.6 43.7 7257.4 2773.3 PASS PASS PASS PASS 15.09 188 Yes Yes MMD MMD
10/23/2007 3 445 7006 2846 0.3 44.5 7005.7 2801.5 PASS PASS PASS PASS 13.01 190 Yes Yes MMD MMD
10/24/2007 4 433 7228 2832 0.4 43.3 7227.6 2788.7 PASS PASS PASS PASS 13.78 188 Yes Yes MMD MMD
10/25/2007 1 454 6999 2841 0.1 45.4 6998.9 2795.6 PASS PASS PASS PASS 10.88 192 Yes Yes MMD MMD
10/26/2007 0 409 7165 2858 0.0 40.9 7165.0 2817.1 PASS PASS PASS PASS 7.98 183 Yes Yes MMD MMD
10/29/2007 0 402 6997 2770 0.0 40.2 6997.0 2729.8 PASS PASS PASS PASS 7.98 182 Yes Yes DA DA
10/30/2007 6 460 7119 2810 0.6 46.0 7118.4 2764.0 PASS PASS PASS PASS 15.09 193 Yes Yes DA DA
10/31/2007 6 433 6984 2695 0.6 43.3 6983.4 2651.7 PASS PASS PASS QUESTION 15.09 188 Yes Yes DA DA
11/1/2007 3 508 7154 2796 0.3 50.8 7153.7 2745.2 PASS QUESTION PASS PASS 13.01 201 Yes Yes DA DA
11/2/2007 5 465 6993 2806 0.5 46.5 6992.5 2759.5 PASS PASS PASS PASS 14.47 194 Yes Yes DA DA
11/5/2007 1 471 7152 2736 0.1 47.1 7151.9 2688.9 PASS PASS PASS PASS 10.88 195 Yes Yes DA DA
11/6/2007 2 517 7176 2776 0.2 51.7 7175.8 2724.3 PASS QUESTION PASS PASS 12.08 203 Yes Yes DA DA
11/7/2007 1 441 7186 2846 0.1 44.1 7185.9 2801.9 PASS PASS PASS PASS 10.88 189 Yes Yes DA DA
11/8/2007 3 438 7132 2753 0.3 43.8 7131.7 2709.2 PASS PASS PASS PASS 13.01 189 Yes Yes DA DA
11/9/2007 6 471 7240 2898 0.6 47.1 7239.4 2850.9 PASS PASS PASS PASS 15.09 195 Yes Yes DA DA
11/12/2007 5 494 6915 2785 0.5 49.4 6914.5 2735.6 PASS PASS QUESTION PASS 14.47 199 Yes Yes DA DA
11/13/2007 2 490 7038 2820 0.2 49.0 7037.8 2771.0 PASS PASS PASS PASS 12.08 198 Yes Yes DA DA
11/14/2007 1 469 7039 2825 0.1 46.9 7038.9 2778.1 PASS PASS PASS PASS 10.88 194 Yes Yes DA DA
11/15/2007 4 454 7250 2845 0.4 45.4 7249.6 2799.6 PASS PASS PASS PASS 13.78 192 Yes Yes DA DA

Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?

H.P. 
TechnicianMDA β (dpm)

Bkg QC Pass/Fail

Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm) Technician 
Initials

43-10-1
PR142936

Calibration Date:Counting Instrument:
Serial #:

2929
137607 12 month calibration:
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CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 6)
Detector: 9/26/2008
Serial #: OK

100

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.3630 Th-230 2888-01 19,200 6/14/2006 7.54E+04 19,200 20 10 1 0.12 0.11 6977.5 97.39
Beta 0.1230 Tc-99 2898-01 17,300 6/5/2001 2.11E+05 17,300 1000 10 1 37.09 2.06 2460.0 42.46

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
10/15/2007 1 365 6972 2468 0.1 36.5 6971.9 2431.5 PASS PASS PASS PASS 11.27 194 Yes Yes MMD MMD
10/16/2007 0 390 6969 2504 0.0 39.0 6969.0 2465.0 PASS PASS PASS PASS 8.26 200 Yes Yes MMD MMD
10/17/2007 1 376 7011 2491 0.1 37.6 7010.9 2453.4 PASS PASS PASS PASS 11.27 196 Yes Yes MMD MMD
10/18/2007 0 409 6919 2558 0.0 40.9 6919.0 2517.1 PASS PASS PASS PASS 8.26 204 Yes Yes MMD MMD
10/18/2007 2 398 6919 2558 0.2 39.8 6918.8 2518.2 PASS PASS PASS PASS 12.52 201 Yes Yes MMD MMD
10/19/2007 0 417 6971 2692 0.0 41.7 6971.0 2650.3 PASS QUESTION PASS FAIL 8.26 206 Yes Yes MMD MMD
10/19/2007 2 357 6971 2526 0.2 35.7 6970.8 2490.3 PASS PASS PASS PASS 12.52 192 Yes Yes MMD MMD
10/22/2007 2 379 6935 2441 0.2 37.9 6934.8 2403.1 PASS PASS PASS PASS 12.52 197 Yes Yes MMD MMD
10/23/2007 0 377 6982 2596 0.0 37.7 6982.0 2558.3 PASS PASS PASS QUESTION 8.26 197 Yes Yes MMD MMD
10/24/2007 2 386 6983 2516 0.2 38.6 6982.8 2477.4 PASS PASS PASS PASS 12.52 199 Yes Yes MMD MMD
10/25/2007 1 351 6840 2422 0.1 35.1 6839.9 2386.9 PASS PASS PASS PASS 11.27 191 Yes Yes MMD MMD
10/26/2007 1 395 7000 2597 0.1 39.5 6999.9 2557.5 PASS PASS PASS QUESTION 11.27 201 Yes Yes MMD MMD
10/29/2007 1 372 6982 2529 0.1 37.2 6981.9 2491.8 PASS PASS PASS PASS 11.27 195 Yes Yes DA DA
10/30/2007 3 381 7133 2604 0.3 38.1 7132.7 2565.9 PASS PASS PASS QUESTION 13.47 198 Yes Yes DA DA
10/31/2007 1 376 6945 2578 0.1 37.6 6944.9 2540.4 PASS PASS PASS PASS 11.27 196 Yes Yes DA DA
11/1/2007 0 365 6833 2486 0.0 36.5 6833.0 2449.5 PASS PASS PASS PASS 8.26 194 Yes Yes DA DA
11/2/2007 3 339 7061 2569 0.3 33.9 7060.7 2535.1 PASS PASS PASS PASS 13.47 188 Yes Yes DA DA
11/5/2007 1 363 7204 2545 0.1 36.3 7203.9 2508.7 PASS PASS QUESTION PASS 11.27 193 Yes Yes DA DA
11/6/2007 2 388 7138 2530 0.2 38.8 7137.8 2491.2 PASS PASS PASS PASS 12.52 199 Yes Yes DA DA
11/7/2007 0 362 7078 2558 0.0 36.2 7078.0 2521.8 PASS PASS PASS PASS 8.26 193 Yes Yes DA DA
11/8/2007 3 329 6998 2560 0.3 32.9 6997.7 2527.1 PASS QUESTION PASS PASS 13.47 185 Yes Yes DA DA
11/9/2007 2 391 7042 2497 0.2 39.1 7041.8 2457.9 PASS PASS PASS PASS 12.52 200 Yes Yes DA DA
11/12/2007 3 352 6901 2600 0.3 35.2 6900.7 2564.8 PASS PASS PASS QUESTION 13.47 191 Yes Yes DA DA
11/13/2007 2 344 7075 2555 0.2 34.4 7074.8 2520.6 PASS PASS PASS PASS 12.52 189 Yes Yes DA DA
11/14/2007 1 366 6945 2586 0.1 36.6 6944.9 2549.4 PASS PASS PASS QUESTION 11.27 194 Yes Yes DA DA
11/15/2007 4 393 7107 2525 0.4 39.3 7106.6 2485.7 QUESTION PASS PASS PASS 14.28 200 Yes Yes DA DA

Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?

H.P. 
TechnicianMDA β (dpm)

Bkg QC Pass/Fail

Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm) Technician 
Initials

43-10-1
PR215943

Calibration Date:Counting Instrument:
Serial #:

2929
196226 12 month calibration:
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CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)
Detector: 10/5/2008
Serial #: OK

100 OK

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.1500 Th230 2888-01 19,200 3/30/2004 7.54E+04 19,199 100 1 1 0.70 0.95 4378.5 59.29
Beta 0.1000 Tc99 2898-01 17,300 3/30/2004 2.11E+02 17,100 1000 1 1 183.30 10.60 2437.7 54.18

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
10/15/2007 0 190 4403 2587 0.0 190.0 4403.0 2397.0 PASS PASS PASS PASS 20.00 671 Yes Yes GT DA
10/18/2007 1 200 4477 2600 1.0 200.0 4476.0 2400.0 PASS PASS PASS PASS 51.02 688 Yes Yes GT DA
10/19/2007 0 190 4460 2687 0.0 190.0 4460.0 2497.0 PASS PASS PASS PASS 20.00 671 Yes Yes GT DA
10/22/2007 0 189 4429 2692 0.0 189.0 4429.0 2503.0 PASS PASS PASS PASS 20.00 670 Yes Yes GT DA
10/23/2007 2 196 4430 2609 2.0 196.0 4428.0 2413.0 PASS PASS PASS PASS 63.87 681 Yes Yes GT DA
10/24/2007 1 189 4399 2773 1.0 189.0 4398.0 2584.0 PASS PASS PASS QUESTION 51.02 670 Yes Yes GT DA
10/25/2007 0 191 4506 2603 0.0 191.0 4506.0 2412.0 PASS PASS QUESTION PASS 20.00 673 Yes Yes GT DA
10/26/2007 1 174 4428 2603 1.0 174.0 4427.0 2429.0 PASS PASS PASS PASS 51.02 644 Yes Yes GT DA

43/93
199836

Calibration Date:Counting Instrument:
Serial #:

2360
193652 12 month calibration:

NRC 6 Mo Cal. Due Date?

Technician 
Initials

Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm)Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?

H.P. 
TechnicianMDA β (dpm)

Bkg QC Pass/Fail
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CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)
Detector: 10/5/2008
Serial #: OK

100 OK

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.1500 Th230 2888-01 19,200 3/30/2004 7.54E+04 19,199 100 1 1 0.70 0.67 4349.2 87.91
Beta 0.1000 Tc99 2898-01 17,300 3/30/2004 2.11E+02 17,099 1000 1 1 171.20 10.52 2052.4 63.68

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
10/22/2007 0 177 4410 2237 0.0 177.0 4410.0 2060.0 PASS PASS PASS PASS 20.00 649 Yes Yes GT DA
10/23/2007 0 187 4311 2242 0.0 187.0 4311.0 2055.0 PASS PASS PASS PASS 20.00 666 Yes Yes GT DA
10/24/2007 1 193 4312 2347 1.0 193.0 4311.0 2154.0 PASS QUESTION PASS PASS 51.02 676 Yes Yes GT DA
10/25/2007 0 168 4246 2124 0.0 168.0 4246.0 1956.0 PASS PASS PASS PASS 20.00 633 Yes Yes GT DA
10/26/2007 1 168 4236 2258 1.0 168.0 4235.0 2090.0 PASS PASS PASS PASS 51.02 633 Yes Yes GT DA
10/29/2007 0 164 4299 2219 0.0 164.0 4299.0 2055.0 PASS PASS PASS PASS 20.00 626 Yes Yes GT DA
10/30/2007 0 167 4269 2279 0.0 167.0 4269.0 2112.0 PASS PASS PASS PASS 20.00 631 Yes Yes GT DA
10/31/2007 1 174 4229 2193 1.0 174.0 4228.0 2019.0 PASS PASS PASS PASS 51.02 644 Yes Yes GT DA
11/1/2007 1 160 4263 2334 1.0 160.0 4262.0 2174.0 PASS PASS PASS PASS 51.02 619 Yes Yes GT DA
11/2/2007 0 159 4227 2353 0.0 159.0 4227.0 2194.0 PASS PASS PASS QUESTION 20.00 617 Yes Yes GT DA
11/5/2007 2 166 4277 2262 2.0 166.0 4275.0 2096.0 PASS PASS PASS PASS 63.87 629 Yes Yes GT DA
11/6/2007 0 165 4283 2247 0.0 165.0 4283.0 2082.0 PASS PASS PASS PASS 20.00 628 Yes Yes GT DA
11/7/2007 1 173 4364 2271 1.0 173.0 4363.0 2098.0 PASS PASS PASS PASS 51.02 642 Yes Yes GT DA
11/8/2007 1 179 4260 2349 1.0 179.0 4259.0 2170.0 PASS PASS PASS PASS 51.02 652 Yes Yes GT DA
11/9/2007 1 169 4295 2330 1.0 169.0 4294.0 2161.0 PASS PASS PASS PASS 51.02 635 Yes Yes GT DA
11/12/2007 1 173 4303 2306 1.0 173.0 4302.0 2133.0 PASS PASS PASS PASS 51.02 642 Yes Yes GT DA
11/13/2007 1 166 4284 2226 1.0 166.0 4283.0 2060.0 PASS PASS PASS PASS 51.02 629 Yes Yes GT DA
11/14/2007 1 166 4293 2235 1.0 166.0 4292.0 2069.0 PASS PASS PASS PASS 51.02 629 Yes Yes GT DA
11/15/2007 1 156 4198 2287 1.0 156.0 4197.0 2131.0 PASS PASS PASS PASS 51.02 611 Yes Yes GT DA

Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?

H.P. 
TechnicianMDA β (dpm)

Bkg QC Pass/Fail

Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm) Technician 
Initials

43/93
199826

Calibration Date:Counting Instrument:
Serial #:

2360
220246 12 month calibration:

NRC 6 Mo Cal. Due Date?
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CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)
Detector: 10/5/2008
Serial #: OK

100 OK

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.1500 Th230 2888-01 19,200 3/30/2004 7.54E+04 19,199 100 1 1 0.90 0.88 4453.7 52.82
Beta 0.1000 Tc99 2898-01 17,300 3/30/2004 2.11E+02 17,100 1000 1 1 174.10 13.44 2270.9 66.03

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
10/15/2007 2 170 4448 2467 2.0 170.0 4446.0 2297.0 PASS PASS PASS PASS 63.87 637 Yes Yes GT DA
10/16/2007 0 174 4469 2480 0.0 174.0 4469.0 2306.0 PASS PASS PASS PASS 20.00 644 Yes Yes GT DA
10/17/2007 0 176 4469 2485 0.0 176.0 4469.0 2309.0 PASS PASS PASS PASS 20.00 647 Yes Yes GT DA
10/18/2007 0 173 4406 2438 0.0 173.0 4406.0 2265.0 PASS PASS PASS PASS 20.00 642 Yes Yes GT DA
10/19/2007 1 170 4472 2429 1.0 170.0 4471.0 2259.0 PASS PASS PASS PASS 51.02 637 Yes Yes GT DA
10/29/2007 0 164 4513 2532 0.0 164.0 4513.0 2368.0 PASS PASS PASS PASS 20.00 626 Yes Yes GT DA
11/8/2007 1 169 4422 2540 1.0 169.0 4421.0 2371.0 PASS PASS PASS PASS 51.02 635 Yes Yes GT DA
11/9/2007 1 167 4425 2505 1.0 167.0 4424.0 2338.0 PASS PASS PASS PASS 51.02 631 Yes Yes GT DA
11/12/2007 1 174 4561 2551 1.0 174.0 4560.0 2377.0 PASS PASS QUESTION PASS 51.02 644 Yes Yes GT DA
11/13/2007 1 193 4415 2579 1.0 193.0 4414.0 2386.0 PASS PASS PASS PASS 51.02 676 Yes Yes GT DA
11/14/2007 1 180 4333 2446 1.0 180.0 4332.0 2266.0 PASS PASS QUESTION PASS 51.02 654 Yes Yes GT DA
11/15/2007 1 192 4488 2537 1.0 192.0 4487.0 2345.0 PASS PASS PASS PASS 51.02 675 Yes Yes GT DA

43/93
199827

Calibration Date:Counting Instrument:
Serial #:

2360
184952 12 month calibration:

NRC 6 Mo Cal. Due Date?

Technician 
Initials

Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm)Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?

H.P. 
TechnicianMDA β (dpm)

Bkg QC Pass/Fail
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CABRERA ALPHA-BETA COUNTING INSTRUMENT (Rev 5)
Detector: 10/5/2008
Serial #: OK

100 OK

Efficiency 
(fraction)

Source 
Nuclide

Source 
Number

Original Source 
Activity (DPM) Source Creation 

Date T1/2 (yr)

Source 
Decayed 
Activity

Required MDA 
(DPM/100cm2)

Control Chart 
& Daily Bkg 
Count Time

Control Chart 
& Daily 
Source-
Sample  

Count Time

Control Chart 
bkg  Average  

α/β cpm

Control 
Chart bkg 1 
sigma, cpm

Control Chart 
Source-bkg 
Average α/β 

cpm

Control Chart 
source 1 

sigma, cpm

Alpha 0.1500 Th230 2888-01 19,200 3/30/2004 7.54E+04 19,199 100 1 1 0.40 0.52 4434.7 188.53
Beta 0.1000 Tc99 2898-01 17,300 3/30/2004 2.11E+02 17,098 1000 1 1 182.70 10.88 2120.7 155.99

Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta Alpha Beta
10/25/2007 1 177 4477 2316 1.0 177.0 4476.0 2139.0 PASS PASS PASS PASS 51.02 649 Yes Yes GT DA
10/26/2007 0 180 4339 2392 0.0 180.0 4339.0 2212.0 PASS PASS PASS PASS 20.00 654 Yes Yes GT DA
10/29/2007 0 170 4395 2227 0.0 170.0 4395.0 2057.0 PASS PASS PASS PASS 20.00 637 Yes Yes GT DA
10/30/2007 0 180 4389 2325 0.0 180.0 4389.0 2145.0 PASS PASS PASS PASS 20.00 654 Yes Yes GT DA
10/31/2007 0 167 4396 2300 0.0 167.0 4396.0 2133.0 PASS PASS PASS PASS 20.00 631 Yes Yes GT DA
11/1/2007 1 164 4440 2315 1.0 164.0 4439.0 2151.0 PASS PASS PASS PASS 51.02 626 Yes Yes GT DA
11/2/2007 0 184 4598 2287 0.0 184.0 4598.0 2103.0 PASS PASS PASS PASS 20.00 661 Yes Yes GT DA
11/5/2007 1 164 4504 2386 1.0 164.0 4503.0 2222.0 PASS PASS PASS PASS 51.02 626 Yes Yes GT DA
11/6/2007 1 178 4436 2231 1.0 178.0 4435.0 2053.0 PASS PASS PASS PASS 51.02 651 Yes Yes GT DA
11/7/2007 0 176 4461 2320 0.0 176.0 4461.0 2144.0 PASS PASS PASS PASS 20.00 647 Yes Yes GT DA
11/8/2007 1 172 4380 2250 1.0 172.0 4379.0 2078.0 PASS PASS PASS PASS 51.02 640 Yes Yes GT DA

Daily Bkg Counts
MDA α (dpm)

Source QC Pass/FailNet Daily Source Rate (cpm) β MDA 
OK?

H.P. 
TechnicianMDA β (dpm)

Bkg QC Pass/Fail

Detector Active Area or Area Covered by Smear (cm2):

α MDA 
OK?

Daily Check Source CountsDate Daily Bkg Rate (cpm) Technician 
Initials

43/93
179861

Calibration Date:Counting Instrument:
Serial #:

2360
168043 12 month calibration:

NRC 6 Mo Cal. Due Date?
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Sylvania-Corning, Phase IIB, Hicksville, NY
Instrument Inventory Log

Vendor Model (Det/Pr) Inst S/N Probe S/N Cal Due
Date 
Rec'd

Date 
Ret'd

Comments

Cabrera 2221 / Bicron G1 190205 C436E 05/04/08 10/15/07 11/16/08

Cabrera 2221 / Bicron G1 216512 C442E 05/04/08 10/15/07 11/16/08

Cabrera 2221 / Bicron G1 196062 C443E 05/04/08 10/15/07 11/16/08

Cabrera 2221 / Bicron G1 216482 C358C 05/04/08 10/15/07 11/16/08

Cabrera 3 / 44-9 79511 PR137499 01/17/08 10/15/07 11/16/08

Cabrera 3 / 44-9 79552 PR085991 02/12/08 10/15/07 11/16/08

Cabrera 3 / 44-9 79498 PR073106 04/12/08 10/15/07 11/16/08

Cabrera Bicron microRem B985Y N/A 07/24/08 10/15/07 11/16/08

ERG 2929 / 43-10-1 196226 PR215943 09/26/08 10/15/07 11/16/08

ERG 2929 / 43-10-1 137607 PR142936 09/26/08 10/15/07 11/16/08

ERG 2241 / 44-10 148089 PR154617 09/15/08 10/15/07 11/16/08

ERG 2241 / 44-10 150711 PR150852 09/25/08 10/15/07 11/16/08

ERG 2241 / 44-10 149408 PR150507 09/25/08 10/15/07 11/16/08

ERG 2241 / 44-10 149400 PR112840 09/25/08 10/15/07 11/16/08

ERG 2360 / 43-93 193652 PR199836 10/05/08 10/15/07 11/16/08

ERG 2360 / 43-93 168043 PR179861 10/05/08 10/15/07 11/16/08

ERG 2360 / 43-93 184952 PR199827 10/05/08 10/15/07 11/16/08

ERG 2360 / 43-93 220246 PR199826 10/05/08 10/15/07 11/16/08

ERG Bicron microRem 1716 N/A 07/09/08 10/15/07 11/16/08

Cabrera 3 / 44-9 166511 PR073107 10/03/08 10/15/07 11/16/08

Project#08-1007.00



Source Ser. # 2898-01
Nuclide Tc-99

Date Result (cpm) P/F Date Result (cpm)
10/15/2007 1200 Pass 10/15/2007 1200
10/16/2007 1400 Pass 10/15/2007 1300
10/17/2007 1300 Pass 10/15/2007 1400
10/18/2007 1300 Pass 10/15/2007 1200
10/19/2007 1400 Pass 10/15/2007 1300
10/22/2007 1300 Pass 10/15/2007 1200
10/23/2007 1400 Pass 10/15/2007 1400
10/24/2007 1400 Pass 10/15/2007 1300
10/25/2007 1400 Pass 10/15/2007 1200
10/26/2007 1400 Pass 10/15/2007 1200
10/29/2007 1400 Pass Average 
10/30/2007 1400 Pass 1270
10/31/2007 1300 Pass
11/1/2007 1500 Pass
11/2/2007 1400 Pass
11/5/2007 1300 Pass
11/6/2007 1300 Pass
11/7/2007 1400 Pass
11/8/2007 1400 Pass
11/9/2007 1400 Pass
11/12/2007 1300 Pass
11/13/2007 1300 Pass
11/14/2007 1400 Pass
11/15/2007 1400 Pass

Inst.#79511 (44-9) Inst.#79511 (44-9)
QC Daily Source Initial Source Readings



Source Ser. # 2898-01
Nuclide Tc-99

Date Result (cpm) P/F Date Result (cpm)
10/15/2007 1400 Pass 10/15/2007 1400
10/16/2007 1400 Pass 10/15/2007 1400
10/17/2007 1400 Pass 10/15/2007 1300
10/18/2007 1400 Pass 10/15/2007 1400
10/19/2007 1300 Pass 10/15/2007 1500
10/22/2007 1400 Pass 10/15/2007 1300
10/23/2007 1400 Pass 10/15/2007 1400
10/24/2007 1400 Pass 10/15/2007 1300
10/25/2007 1400 Pass 10/15/2007 1500
10/26/2007 1400 Pass 10/15/2007 1400
10/29/2007 1400 Pass Average 
10/30/2007 1400 Pass 1390
10/31/2007 1400 Pass
11/1/2007 1400 Pass
11/2/2007 1400 Pass
11/5/2007 1300 Pass
11/6/2007 1400 Pass
11/7/2007 1400 Pass
11/8/2007 1400 Pass
11/9/2007 1400 Pass
11/12/2007 1400 Pass
11/13/2007 1300 Pass
11/14/2007 1400 Pass

Inst.#79498 (44-9) Inst.#79498 (44-9)
QC Daily Source Initial Source Readings



Source Ser. # 2898-01
Nuclide Tc-99

Date Result (cpm) P/F Date Result (cpm)
10/15/2007 1300 Pass 10/15/2007 1200
10/24/2007 1300 Pass 10/15/2007 1300
10/25/2007 1400 Pass 10/15/2007 1100
10/26/2007 1300 Pass 10/15/2007 1300
10/29/2007 1300 Pass 10/15/2007 1200
10/30/2007 1300 Pass 10/15/2007 1300
10/31/2007 1400 Pass 10/15/2007 1100
11/1/2007 1300 Pass 10/15/2007 1300
11/2/2007 1300 Pass 10/15/2007 1200
11/5/2007 1400 Pass 10/15/2007 1300
11/6/2007 1400 Pass Average 
11/7/2007 1300 Pass 1230
11/8/2007 1300 Pass
11/9/2007 1300 Pass
11/12/2007 1300 Pass
11/13/2007 1400 Pass
11/14/2007 1400 Pass
11/15/2007 1400 Pass

Inst.#79552 (44-9) Inst.#79552 (44-9)
QC Daily Source Initial Source Readings
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α eff β eff Sample Count Time (min) α  Flag β  Flag
0.3630 0.1230 2.0 10.0 20 1000

seq. # Sample ID# and Description Date
Tech. 
Initial

α β α β α β α β α β
1 Survey01-01 10/15/2007 1 365 1 79 0.1 36.5 0.50 40 1.1 24 DD
2 Survey01-02 10/15/2007 1 365 0 84 0.1 36.5 0.00 42 -0.3 45 DD
3 Survey01-03 10/15/2007 1 365 2 78 0.1 36.5 1.00 39 2.5 20 DD
4 Survey01-04 10/15/2007 1 365 2 87 0.1 36.5 1.00 44 2.5 57 DD
5 Survey01-05 10/15/2007 1 365 2 84 0.1 36.5 1.00 42 2.5 45 DD
6 Survey01-06 10/15/2007 1 365 2 87 0.1 36.5 1.00 44 2.5 57 DD
7 Survey01-07 10/15/2007 1 365 0 86 0.1 36.5 0.00 43 -0.3 53 DD
8 Survey01-08 10/15/2007 1 365 0 82 0.1 36.5 0.00 41 -0.3 37 DD
9 Survey01-09 10/15/2007 1 365 0 77 0.1 36.5 0.00 39 -0.3 16 DD
10 Survey01-10 10/15/2007 1 365 0 90 0.1 36.5 0.00 45 -0.3 69 DD
11 Survey01-11 10/15/2007 1 365 0 65 0.1 36.5 0.00 33 -0.3 -33 DD
12 Survey01-12 10/15/2007 1 365 0 66 0.1 36.5 0.00 33 -0.3 -28 DD
13 Survey01-13 10/15/2007 1 365 0 67 0.1 36.5 0.00 34 -0.3 -24 DD
14 Survey01-14 10/15/2007 1 365 1 72 0.1 36.5 0.50 36 1.1 -4 DD
15 Survey01-15 10/15/2007 1 365 1 82 0.1 36.5 0.50 41 1.1 37 DD
16 Survey01-16 10/15/2007 1 365 3 76 0.1 36.5 1.50 38 3.9 12 DD
17 Survey01-17 10/15/2007 1 365 0 60 0.1 36.5 0.00 30 -0.3 -53 DD
18 Survey01-18 10/15/2007 1 365 0 78 0.1 36.5 0.00 39 -0.3 20 DD
19 Survey01-19 10/15/2007 1 365 0 64 0.1 36.5 0.00 32 -0.3 -37 DD
20 Survey01-20 10/15/2007 1 365 0 87 0.1 36.5 0.00 44 -0.3 57 DD
21 Survey01-21 10/15/2007 1 365 0 76 0.1 36.5 0.00 38 -0.3 12 DD
22 Survey01-22 10/15/2007 1 365 0 68 0.1 36.5 0.00 34 -0.3 -20 DD
23 Survey01-23 10/15/2007 1 365 0 67 0.1 36.5 0.00 34 -0.3 -24 DD
24 Survey01-24 10/15/2007 1 365 1 72 0.1 36.5 0.50 36 1.1 -4 DD
25 Survey01-25 10/16/2007 0 390 0 69 0.0 39.0 0.00 35 0.0 -37 DD
26 Survey01-26 10/16/2007 0 390 0 67 0.0 39.0 0.00 34 0.0 -45 DD
27 Survey01-27 10/16/2007 0 390 0 75 0.0 39.0 0.00 38 0.0 -12 DD
28 Survey01-28 10/16/2007 0 390 0 68 0.0 39.0 0.00 34 0.0 -41 DD
29 Survey01-29 10/16/2007 0 390 1 82 0.0 39.0 0.50 41 1.4 16 DD
30 Survey01-30 10/16/2007 0 390 1 71 0.0 39.0 0.50 36 1.4 -28 DD
31 C13-01 10/16/2007 0 390 0 64 0.0 39.0 0.00 32 0.0 -57 DD
32 C13-02 10/16/2007 0 390 0 78 0.0 39.0 0.00 39 0.0 0 DD
33 C08-01 10/16/2007 0 390 0 86 0.0 39.0 0.00 43 0.0 33 DD
34 C08-02 10/16/2007 0 390 0 74 0.0 39.0 0.00 37 0.0 -16 DD
35 SU09-10/D 10/16/2007 0 390 0 73 0.0 39.0 0.00 37 0.0 -20 MMD
36 SU13-07/D 10/17/2007 1 376 1 67 0.1 37.6 0.50 34 1.1 -33 MMD
37 DR-7 10/17/2007 1 376 1 75 0.1 37.6 0.50 38 1.1 -1 MMD
38 DR-Y 10/17/2007 1 376 1 81 0.1 37.6 0.50 41 1.1 24 MMD
39 C07-01 10/17/2007 1 376 0 90 0.1 37.6 0.00 45 -0.3 60 MMD
41 C07-02 10/17/2007 1 376 3 57 0.1 37.6 1.50 29 3.9 -74 MMD
42 C13-03 10/17/2007 1 376 1 67 0.1 37.6 0.50 34 1.1 -33 MMD
43 SU14-10/D 10/18/2007 0 398 0 73 0.0 39.8 0.00 37 0.0 -27 MMD
44 C04-07 10/18/2007 0 398 0 66 0.0 39.8 0.00 33 0.0 -55 DD
45 C11-07 10/18/2007 0 398 0 59 0.0 39.8 0.00 30 0.0 -84 DD
46 C10-01 10/22/2007 2 379 0 73 0.2 37.9 0.00 37 -0.6 -11 MMD

dpm/100 cm2

> α flag > β flag

* Morning Daily Count

Sample (dpm/100 cm2)
Background Total 

Counts* Sample Total Counts Background (cpm) Sample Counts (cpm)

Daily Background Count Time (min)
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47 C10-02 10/22/2007 2 379 0 86 0.2 37.9 0.00 43 -0.6 41 MMD
48 C12-01 10/22/2007 2 379 0 67 0.2 37.9 0.00 34 -0.6 -36 MMD
49 C12-02 10/22/2007 2 379 0 73 0.2 37.9 0.00 37 -0.6 -11 MMD
50 C04-02 10/22/2007 2 379 77 0.2 37.9 39 -0.6 5 MMD
51 C09-01 10/22/2007 2 379 0 85 0.2 37.9 0.00 43 -0.6 37 MMD
52 Survey02-01 10/19/2007 2 357 0 73 0.2 35.7 0.00 37 -0.6 7 MMD
53 Survey02-02 10/19/2007 2 357 1 73 0.2 35.7 0.50 37 0.8 7 MMD
54 Survey02-03 10/19/2007 2 357 3 77 0.2 35.7 1.50 39 3.6 23 MMD
55 Survey02-04 10/19/2007 2 357 2 81 0.2 35.7 1.00 41 2.2 39 MMD
56 Survey02-05 10/19/2007 2 357 0 83 0.2 35.7 0.00 42 -0.6 47 MMD
57 Survey02-06 10/19/2007 2 357 0 89 0.2 35.7 0.00 45 -0.6 72 MMD
58 Survey02-07 10/19/2007 2 357 2 77 0.2 35.7 1.00 39 2.2 23 MMD
59 Survey02-08 10/19/2007 2 357 0 64 0.2 35.7 0.00 32 -0.6 -30 MMD
60 Survey02-09 10/19/2007 2 357 0 66 0.2 35.7 0.00 33 -0.6 -22 MMD
61 Survey02-10 10/19/2007 2 357 0 87 0.2 35.7 0.00 44 -0.6 63 MMD
62 Survey03-01 10/22/2007 2 379 0 98 0.2 37.9 0.00 49 -0.6 90 MMD
63 Survey03-02 10/22/2007 2 379 0 80 0.2 37.9 0.00 40 -0.6 17 MMD
64 Survey03-03 10/22/2007 2 379 0 79 0.2 37.9 0.00 40 -0.6 13 MMD
65 Survey03-04 10/22/2007 2 379 0 78 0.2 37.9 0.00 39 -0.6 9 MMD
66 Survey03-05 10/22/2007 2 379 1 64 0.2 37.9 0.50 32 0.8 -48 MMD
67 Survey03-06 10/22/2007 2 379 1 72 0.2 37.9 0.50 36 0.8 -15 MMD
68 Survey03-07 10/22/2007 2 379 1 73 0.2 37.9 0.50 37 0.8 -11 MMD
69 Survey03-08 10/22/2007 2 379 1 82 0.2 37.9 0.50 41 0.8 25 MMD
70 Survey03-09 10/22/2007 2 379 0 93 0.2 37.9 0.00 47 -0.6 70 MMD
71 Survey03-10 10/22/2007 2 379 0 84 0.2 37.9 0.00 42 -0.6 33 MMD
72 Survey04-01 10/23/2007 0 377 2 75 0.0 37.7 1.00 38 2.8 -2 MMD
73 Survey04-02 10/23/2007 0 377 2 66 0.0 37.7 1.00 33 2.8 -38 MMD
74 Survey04-03 10/23/2007 0 377 0 76 0.0 37.7 0.00 38 0.0 2 MMD
75 Survey04-04 10/23/2007 0 377 1 82 0.0 37.7 0.50 41 1.4 27 MMD
76 Survey04-05 10/23/2007 0 377 1 83 0.0 37.7 0.50 42 1.4 31 MMD
77 Survey04-06 10/23/2007 0 377 0 77 0.0 37.7 0.00 39 0.0 7 MMD
78 Survey04-07 10/23/2007 0 377 0 71 0.0 37.7 0.00 36 0.0 -18 MMD
79 Survey04-08 10/23/2007 0 377 0 82 0.0 37.7 0.00 41 0.0 27 MMD
80 Survey04-09 10/23/2007 0 377 1 68 0.0 37.7 0.50 34 1.4 -30 MMD
81 Survey04-10 10/23/2007 0 377 0 86 0.0 37.7 0.00 43 0.0 43 MMD
82 C09-02/D 10/23/2007 0 377 0 61 0.0 37.7 0.00 31 0.0 -59 MMD
83 C09-04/D 10/23/2007 0 377 2 77 0.0 37.7 1.00 39 2.8 7 MMD
84 SU08-02/D 10/23/2007 0 377 1 59 0.0 37.7 0.50 30 1.4 -67 MMD
85 SU08-11/D 10/24/2007 2 386 1 78 0.2 38.6 0.50 39 0.8 3 MMD
86 C09-03/D 10/24/2007 2 386 0 96 0.2 38.6 0.00 48 -0.6 76 MMD
87 C04-01/D 10/25/2007 1 351 1 80 0.1 35.1 0.50 40 1.1 40 MMD
88 C06-02/D 10/25/2007 1 351 0 92 0.1 35.1 0.00 46 -0.3 89 MMD
89 C06-03 10/25/2007 1 351 3 85 0.1 35.1 1.50 43 3.9 60 MMD
90 Survey05-01 10/25/2007 1 351 0 73 0.1 35.1 0.00 37 -0.3 11 MMD
91 Survey05-02 10/25/2007 1 351 1 67 0.1 35.1 0.50 34 1.1 -13 MMD
92 Survey05-03 10/25/2007 1 351 0 76 0.1 35.1 0.00 38 -0.3 24 MMD
93 Survey05-04 10/25/2007 1 351 1 81 0.1 35.1 0.50 41 1.1 44 MMD
94 Survey05-05 10/25/2007 1 351 2 72 0.1 35.1 1.00 36 2.5 7 MMD
95 Survey05-06 10/25/2007 1 351 2 66 0.1 35.1 1.00 33 2.5 -17 MMD
96 Survey05-07 10/25/2007 1 351 1 65 0.1 35.1 0.50 33 1.1 -21 MMD
97 Survey05-08 10/25/2007 1 351 0 91 0.1 35.1 0.00 46 -0.3 85 MMD
98 Survey05-09 10/25/2007 1 351 1 74 0.1 35.1 0.50 37 1.1 15 MMD
99 Survey05-10 10/25/2007 1 351 1 74 0.1 35.1 0.50 37 1.1 15 MMD

100 Survey06-01 10/25/2007 1 351 0 68 0.1 35.1 0.00 34 -0.3 -9 MMD
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101 Survey06-02 10/25/2007 1 351 0 76 0.1 35.1 0.00 38 -0.3 24 MMD
102 Survey06-03 10/25/2007 1 351 0 59 0.1 35.1 0.00 30 -0.3 -46 MMD
103 Survey06-04 10/25/2007 1 351 0 83 0.1 35.1 0.00 42 -0.3 52 MMD
104 Survey06-05 10/25/2007 1 351 0 86 0.1 35.1 0.00 43 -0.3 64 MMD
105 Survey06-06 10/25/2007 1 351 1 82 0.1 35.1 0.50 41 1.1 48 MMD
106 Survey06-07 10/25/2007 1 351 0 55 0.1 35.1 0.00 28 -0.3 -62 MMD
107 Survey06-08 10/25/2007 1 351 0 75 0.1 35.1 0.00 38 -0.3 20 MMD
108 Survey06-09 10/25/2007 1 351 1 55 0.1 35.1 0.50 28 1.1 -62 MMD
109 Survey06-10 10/25/2007 1 351 2 77 0.1 35.1 1.00 39 2.5 28 MMD
110 Survey07-01 10/26/2007 1 395 0 81 0.1 39.5 0.00 41 -0.3 8 MMD
111 Survey07-02 10/26/2007 1 395 1 65 0.1 39.5 0.50 33 1.1 -57 MMD
112 Survey07-03 10/26/2007 1 395 1 72 0.1 39.5 0.50 36 1.1 -28 MMD
113 Survey07-04 10/26/2007 1 395 0 76 0.1 39.5 0.00 38 -0.3 -12 MMD
114 Survey07-05 10/26/2007 1 395 0 59 0.1 39.5 0.00 30 -0.3 -81 MMD
115 Survey07-06 10/26/2007 1 395 2 63 0.1 39.5 1.00 32 2.5 -65 MMD
116 Survey07-07 10/26/2007 1 395 1 77 0.1 39.5 0.50 39 1.1 -8 MMD
117 Survey07-08 10/26/2007 1 395 0 66 0.1 39.5 0.00 33 -0.3 -53 MMD
118 Survey07-09 10/26/2007 1 395 1 78 0.1 39.5 0.50 39 1.1 -4 MMD
119 Survey07-10 10/26/2007 1 395 0 68 0.1 39.5 0.00 34 -0.3 -45 MMD
120 Survey08-01 10/26/2007 1 395 0 62 0.1 39.5 0.00 31 -0.3 -69 DD
121 Survey08-02 10/26/2007 1 395 2 78 0.1 39.5 1.00 39 2.5 -4 DD
122 Survey08-03 10/26/2007 1 395 0 76 0.1 39.5 0.00 38 -0.3 -12 DD
123 Survey08-04 10/26/2007 1 395 0 72 0.1 39.5 0.00 36 -0.3 -28 DD
124 Survey08-05 10/26/2007 1 395 0 67 0.1 39.5 0.00 34 -0.3 -49 DD
125 Survey08-06 10/26/2007 1 395 0 61 0.1 39.5 0.00 31 -0.3 -73 DD
126 Survey08-07 10/26/2007 1 395 0 73 0.1 39.5 0.00 37 -0.3 -24 DD
127 Survey08-08 10/26/2007 1 395 1 79 0.1 39.5 0.50 40 1.1 0 DD
128 Survey08-09 10/26/2007 1 395 0 72 0.1 39.5 0.00 36 -0.3 -28 DD
129 Survey08-10 10/26/2007 1 395 2 81 0.1 39.5 1.00 41 2.5 8 DD
130 Survey09-01 10/29/2007 1 395 0 75 0.1 39.5 0.00 38 -0.3 -16 DD
131 Survey09-02 10/29/2007 1 395 0 69 0.1 39.5 0.00 35 -0.3 -41 DD
132 Survey09-03 10/29/2007 1 395 0 63 0.1 39.5 0.00 32 -0.3 -65 DD
133 Survey09-04 10/29/2007 1 395 0 72 0.1 39.5 0.00 36 -0.3 -28 DD
134 Survey09-05 10/29/2007 1 395 1 71 0.1 39.5 0.50 36 1.1 -33 DD
135 Survey09-06 10/29/2007 1 395 2 68 0.1 39.5 1.00 34 2.5 -45 DD
136 Survey09-07 10/29/2007 1 395 1 73 0.1 39.5 0.50 37 1.1 -24 DD
137 Survey09-08 10/29/2007 1 395 1 66 0.1 39.5 0.50 33 1.1 -53 DD
138 Survey09-09 10/29/2007 1 395 1 76 0.1 39.5 0.50 38 1.1 -12 DD
139 Survey09-10 10/29/2007 1 395 0 75 0.1 39.5 0.00 38 -0.3 -16 DD
140 100-11 10/30/2007 3 381 0 73 0.3 38.1 0.00 37 -0.8 -13 DA
141 C03-02 10/30/2007 3 381 0 76 0.3 38.1 0.00 38 -0.8 -1 DA
142 C02-01 10/30/2007 3 381 1 84 0.3 38.1 0.50 42 0.6 32 DA
143 LPH-A/D 10/30/2007 3 381 0 71 0.3 38.1 0.00 36 -0.8 -21 DA
144 C03-01 10/30/2007 3 381 1 67 0.3 38.1 0.50 34 0.6 -37 DA
145 C02-02 10/30/2007 3 381 1 79 0.3 38.1 0.50 40 0.6 11 DA
146 Survey10-01 10/30/2007 3 381 0 77 0.3 38.1 0.00 39 -0.8 3 DA
147 Survey10-02 10/30/2007 3 381 0 70 0.3 38.1 0.00 35 -0.8 -25 DA
148 Survey10-03 10/30/2007 3 381 2 85 0.3 38.1 1.00 43 1.9 36 DA
149 Survey10-04 10/30/2007 3 381 0 59 0.3 38.1 0.00 30 -0.8 -70 DA
150 Survey10-05 10/30/2007 3 381 0 89 0.3 38.1 0.00 45 -0.8 52 DA
151 Survey10-06 10/30/2007 3 381 0 86 0.3 38.1 0.00 43 -0.8 40 DA
152 Survey10-07 10/30/2007 3 381 1 71 0.3 38.1 0.50 36 0.6 -21 DA
153 Survey10-08 10/30/2007 3 381 0 74 0.3 38.1 0.00 37 -0.8 -9 DA
154 Survey10-09 10/30/2007 3 381 0 84 0.3 38.1 0.00 42 -0.8 32 DA
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155 Survey10-10 10/30/2007 3 381 2 80 0.3 38.1 1.00 40 1.9 15 DA
156 C01-01 11/1/2007 0 365 1 64 0.0 36.5 0.50 32 1.4 -37 DA
157 C01-02 11/1/2007 0 365 0 63 0.0 36.5 0.00 32 0.0 -41 DA
158 C01-03 11/1/2007 0 365 0 85 0.0 36.5 0.00 43 0.0 49 DA
159 C05-01 11/1/2007 0 365 0 59 0.0 36.5 0.00 30 0.0 -57 DA
160 Rad Drum Storage Area-01 11/1/2007 0 365 2 83 0.0 36.5 1.00 42 2.8 41 DA
161 Rad Drum Storage Area-02 11/1/2007 0 365 0 65 0.0 36.5 0.00 33 0.0 -33 DA
162 Rad Drum Storage Area-03 11/1/2007 0 365 0 70 0.0 36.5 0.00 35 0.0 -12 DA
163 Rad Drum Storage Area-04 11/1/2007 0 365 1 68 0.0 36.5 0.50 34 1.4 -20 DA
164 Rad Drum Storage Area-05 11/1/2007 0 365 1 76 0.0 36.5 0.50 38 1.4 12 DA
165 Rad Drum Storage Area-06 11/1/2007 0 365 0 81 0.0 36.5 0.00 41 0.0 33 DA
166 Survery 11 -01 11/2/2007 0 184 0 81 0.0 18.4 0.00 41 0.0 180 DA
167 Survery 11-02 11/2/2007 0 184 0 83 0.0 18.4 0.00 42 0.0 188 DA
168 Survery 11-03 11/2/2007 0 184 1 95 0.0 18.4 0.50 48 1.4 237 DA
169 Survery 11-04 11/2/2007 0 184 1 93 0.0 18.4 0.50 47 1.4 228 DA
170 Survery 11-05 11/2/2007 0 184 1 91 0.0 18.4 0.50 46 1.4 220 DA
171 Survery 11-06 11/2/2007 0 184 2 72 0.0 18.4 1.00 36 2.8 143 DA
172 Survery 11-07 11/2/2007 0 184 0 68 0.0 18.4 0.00 34 0.0 127 DA
173 Survery 11-08 11/2/2007 0 184 0 77 0.0 18.4 0.00 39 0.0 163 DA
174 Survery 11-09 11/2/2007 0 184 1 71 0.0 18.4 0.50 36 1.4 139 DA
175 Survery 11-10 11/2/2007 0 184 1 62 0.0 18.4 0.50 31 1.4 102 DA
176 DR-K 11/5/2007 1 363 1 69 0.1 36.3 0.50 35 1.1 -15 DA
177 SU12-03 11/5/2007 1 363 0 78 0.1 36.3 0.00 39 -0.3 22 DA
178 SU12-04 11/6/2007 2 388 1 70 0.2 38.8 0.50 35 0.8 -31 DA
179 DR-J 11/6/2007 2 388 1 80 0.2 38.8 0.50 40 0.8 10 DA
180 DRH-A2 11/6/2007 2 388 1 72 0.2 38.8 0.50 36 0.8 -23 DA
181 140-07/D 11/6/2007 2 388 1 75 0.2 38.8 0.50 38 0.8 -11 DA
182 SU12-11/I 11/7/2007 0 362 0 58 0.0 36.2 0.00 29 0.0 -59 DA
183 SU12-12/I 11/7/2007 0 362 0 64 0.0 36.2 0.00 32 0.0 -34 DA
184 Survey 12-01 11/7/2007 0 362 1 71 0.0 36.2 0.50 36 1.4 -6 DA
185 Survey 12-02 11/7/2007 0 362 0 78 0.0 36.2 0.00 39 0.0 23 DA
186 Survey 12-03 11/7/2007 0 362 1 76 0.0 36.2 0.50 38 1.4 15 DA
187 Survey 12-04 11/7/2007 0 362 3 83 0.0 36.2 1.50 42 4.1 43 DA
188 Survey 12-05 11/7/2007 0 362 0 87 0.0 36.2 0.00 44 0.0 59 DA
189 Survey 12-06 11/7/2007 0 362 0 63 0.0 36.2 0.00 32 0.0 -38 DA
190 Survey 12-07 11/7/2007 0 362 0 77 0.0 36.2 0.00 39 0.0 19 DA
191 Survey 12-08 11/7/2007 0 362 0 66 0.0 36.2 0.00 33 0.0 -26 DA
192 Survey 12-09 11/7/2007 0 362 1 75 0.0 36.2 0.50 38 1.4 11 DA
193 Survey 12-10 11/7/2007 0 362 2 58 0.0 36.2 1.00 29 2.8 -59 DA
194 Survey 13-01 11/7/2007 0 362 1 91 0.0 36.2 0.50 46 1.4 76 DA
195 Survey 13-02 11/7/2007 0 362 0 77 0.0 36.2 0.00 39 0.0 19 DA
196 Survey 13-03 11/7/2007 0 362 0 86 0.0 36.2 0.00 43 0.0 55 DA
197 Survey 13-04 11/7/2007 0 362 0 73 0.0 36.2 0.00 37 0.0 2 DA
198 Survey 13-05 11/7/2007 0 362 1 82 0.0 36.2 0.50 41 1.4 39 DA
199 Survey 13-06 11/7/2007 0 362 0 89 0.0 36.2 0.00 45 0.0 67 DA
200 Survey 13-07 11/7/2007 0 362 0 73 0.0 36.2 0.00 37 0.0 2 DA
201 Survey 13-08 11/7/2007 0 362 0 79 0.0 36.2 0.00 40 0.0 27 DA
202 Survey 13-09 11/7/2007 0 362 0 63 0.0 36.2 0.00 32 0.0 -38 DA
203 Survey 13-10 11/7/2007 0 362 1 77 0.0 36.2 0.50 39 1.4 19 DA
204 DRM 11/7/2007 0 362 0 75 0.0 36.2 0.00 38 0.0 11 DA
205 Survey 14-01 11/8/2007 3 329 0 33 0.3 32.9 0.00 17 -0.8 -133 DA
206 Survey 14-02 11/8/2007 3 329 0 83 0.3 32.9 0.00 42 -0.8 70 DA
207 Survey 14-03 11/8/2007 3 329 0 77 0.3 32.9 0.00 39 -0.8 46 DA
208 Survey 14-04 11/8/2007 3 329 0 64 0.3 32.9 0.00 32 -0.8 -7 DA
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209 Survey 14-05 11/8/2007 3 329 0 66 0.3 32.9 0.00 33 -0.8 1 DA
210 Survey 14-06 11/8/2007 3 329 0 66 0.3 32.9 0.00 33 -0.8 1 DA
211 Survey 14-07 11/8/2007 3 329 0 77 0.3 32.9 0.00 39 -0.8 46 DA
212 Survey 14-08 11/8/2007 3 329 0 71 0.3 32.9 0.00 36 -0.8 21 DA
213 Survey 14-09 11/8/2007 3 329 1 94 0.3 32.9 0.50 47 0.6 115 DA
214 Survey 14-10 11/8/2007 3 329 0 76 0.3 32.9 0.00 38 -0.8 41 DA
215 DR-BB1 11/8/2007 3 329 76 219 0.3 32.9 38.00 110 103.9 623 FLAG DA
216 DR-BB2 11/8/2007 3 329 166 263 0.3 32.9 83.00 132 227.8 802 FLAG DA
217 Survey 15-01 11/8/2007 3 329 1 66 0.3 32.9 0.50 33 0.6 1 DA
218 Survey 15-02 11/8/2007 3 329 1 79 0.3 32.9 0.50 40 0.6 54 DA
219 Survey 15-03 11/8/2007 3 329 1 76 0.3 32.9 0.50 38 0.6 41 DA
220 Survey 15-04 11/8/2007 3 329 1 82 0.3 32.9 0.50 41 0.6 66 DA
221 Survey 15-05 11/8/2007 3 329 1 68 0.3 32.9 0.50 34 0.6 9 DA
222 Survey 15-06 11/8/2007 3 329 1 73 0.3 32.9 0.50 37 0.6 29 DA
223 Survey 15-07 11/8/2007 3 329 1 75 0.3 32.9 0.50 38 0.6 37 DA
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α eff β eff Sample Count Time (min) α  Flag β  Flag
0.3630 0.1230 2.0 10.0 20 1000

seq. # Sample ID# and Description Date
Tech. 
Initial

α β α β α β α β α β
1 Survey 15-08 11/8/2007 3 329 1 78 0.3 32.9 0.50 39 0.6 50 DD
2 Survey 15-09 11/8/2007 3 329 1 67 0.3 32.9 0.50 34 0.6 5 DD
3 Survey 15-10 11/8/2007 3 329 121 330 0.3 32.9 60.50 165 165.8 1074 FLAG FLAG DD
4 Survey 15-11 11/8/2007 3 329 66 137 0.3 32.9 33.00 69 90.1 289 FLAG DD
5 Survey 15-12 11/8/2007 3 329 0 82 0.3 32.9 0.00 41 -0.8 66 DD
6 Survey 15-13 11/8/2007 3 329 0 81 0.3 32.9 0.00 41 -0.8 62 DD
7 Survey 15-14 11/8/2007 3 329 3 94 0.3 32.9 1.50 47 3.3 115 DD
8 Survey 16-1 11/9/2007 2 391 0 85 0.2 39.1 0.00 43 -0.6 28 DA
9 Survey 16-2 11/9/2007 2 391 0 80 0.2 39.1 0.00 40 -0.6 7 DA
10 Survey 16-3 11/9/2007 2 391 1 73 0.2 39.1 0.50 37 0.8 -21 DA
11 Survey 16-4 11/9/2007 2 391 0 86 0.2 39.1 0.00 43 -0.6 32 DA
12 Survey 16-5 11/9/2007 2 391 1 70 0.2 39.1 0.50 35 0.8 -33 DA
13 Survey 16-6 11/9/2007 2 391 1 93 0.2 39.1 0.50 47 0.8 60 DA
14 Survey 16-7 11/9/2007 2 391 0 71 0.2 39.1 0.00 36 -0.6 -29 DA
15 Survey 16-8 11/9/2007 2 391 0 93 0.2 39.1 0.00 47 -0.6 60 DA
16 Survey 16-9 11/9/2007 2 391 1 60 0.2 39.1 0.50 30 0.8 -74 DA
17 Survey 16-10 11/9/2007 2 391 0 102 0.2 39.1 0.00 51 -0.6 97 DA
18 Survey 17-1 11/9/2007 2 391 0 82 0.2 39.1 0.00 41 -0.6 15 DA
19 Survey 17-2 11/9/2007 2 391 0 67 0.2 39.1 0.00 34 -0.6 -46 DA
20 Survey 17-3 11/9/2007 2 391 1 86 0.2 39.1 0.50 43 0.8 32 DA
21 Survey 18-1 11/9/2007 2 391 2 78 0.2 39.1 1.00 39 2.2 -1 DA
22 Survey 18-2 11/9/2007 2 391 0 89 0.2 39.1 0.00 45 -0.6 44 DA
23 Survey 19-1 11/9/2007 2 391 3 87 0.2 39.1 1.50 44 3.6 36 DA
24 Survey 19-2 11/9/2007 2 391 0 97 0.2 39.1 0.00 49 -0.6 76 DA
25 Survey 20-1 11/9/2007 2 391 0 73 0.2 39.1 0.00 37 -0.6 -21 KG
26 Survey 20-2 11/9/2007 2 391 1 76 0.2 39.1 0.50 38 0.8 -9 KG
27 Survey 20-3 11/9/2007 2 391 0 77 0.2 39.1 0.00 39 -0.6 -5 KG
28 Survey 20-4 11/9/2007 2 391 1 72 0.2 39.1 0.50 36 0.8 -25 KG
29 Survey 20-5 11/9/2007 2 391 0 97 0.2 39.1 0.00 49 -0.6 76 KG
30 Survey 20-6 11/9/2007 2 391 3 97 0.2 39.1 1.50 49 3.6 76 KG
31 Survey 20-7 11/9/2007 2 391 0 69 0.2 39.1 0.00 35 -0.6 -37 KG
32 Survey 20-8 11/9/2007 2 391 3 92 0.2 39.1 1.50 46 3.6 56 KG
33 Survey 20-9 11/9/2007 2 391 0 97 0.2 39.1 0.00 49 -0.6 76 KG
34 Survey 20-10 11/9/2007 2 391 0 79 0.2 39.1 0.00 40 -0.6 3 KG
35 EM 35-01 11/12/2007 3 352 0 79 0.3 35.2 0.00 40 -0.8 35 DA
36 EM 35-02 11/12/2007 3 352 0 73 0.3 35.2 0.00 37 -0.8 11 DA
37 EM 28-01 11/12/2007 3 352 0 60 0.3 35.2 0.00 30 -0.8 -42 DA
38 EM 28-02 11/12/2007 3 352 4 106 0.3 35.2 2.00 53 4.7 145 DA
39 EM 28-03 11/12/2007 3 352 1 72 0.3 35.2 0.50 36 0.6 7 DA
41 EM 28-04 11/12/2007 3 352 0 81 0.3 35.2 0.00 41 -0.8 43 DA
42 EM 28-05 11/12/2007 3 352 0 70 0.3 35.2 0.00 35 -0.8 -2 DA
43 DR-CC 11/12/2007 3 352 1 74 0.3 35.2 0.50 37 0.6 15 DA
44 DR-Y 11/12/2007 3 352 1 82 0.3 35.2 0.50 41 0.6 47 DA
45 DR-BB 11/12/2007 3 352 0 88 0.3 35.2 0.00 44 -0.8 72 DA
46 100-06/D 11/12/2007 3 352 5 91 0.3 35.2 2.50 46 6.1 84 DA

dpm/100 cm2

> α flag > β flag

* Morning Daily Count

Sample (dpm/100 cm2)
Background Total 

Counts* Sample Total Counts Background (cpm) Sample Counts (cpm)

Daily Background Count Time (min)
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47 DR-AA 11/12/2007 3 352 1 101 0.3 35.2 0.50 51 0.6 124 DA
48 DR-X 11/12/2007 3 352 0 85 0.3 35.2 0.00 43 -0.8 59 DA
49 DR-W 11/12/2007 3 352 0 82 0.3 35.2 0.00 41 -0.8 47 DA
50 DR-Z 11/12/2007 3 352 2 89 0.3 35.2 1.00 45 1.9 76 DA
51 SU12-01/D 11/12/2007 3 352 0 68 0.3 35.2 0.00 34 -0.8 -10 DA
52 GPR C -01 11/13/2007 2 344 0 80 0.2 34.4 0.00 40 -0.6 46 DA
53 GPR C -02 11/13/2007 2 344 0 69 0.2 34.4 0.00 35 -0.6 1 DA
54 GPR C -03 11/13/2007 2 344 0 72 0.2 34.4 0.00 36 -0.6 13 DA
55 GPR C -04 11/13/2007 2 344 0 71 0.2 34.4 0.00 36 -0.6 9 DA
56 EM 16-01 11/13/2007 2 344 1 90 0.2 34.4 0.50 45 0.8 86 DA
57 EM 16-02 11/13/2007 2 344 0 89 0.2 34.4 0.00 45 -0.6 82 DA
58 EM 16-03 11/13/2007 2 344 0 72 0.2 34.4 0.00 36 -0.6 13 DA
59 EM 16-04 11/13/2007 2 344 0 75 0.2 34.4 0.00 38 -0.6 25 DA
60 EM 13-01 11/13/2007 2 344 0 71 0.2 34.4 0.00 36 -0.6 9 DA
61 EM 13-02 11/13/2007 2 344 0 72 0.2 34.4 0.00 36 -0.6 13 DA
62 EM 13-03 11/13/2007 2 344 0 80 0.2 34.4 0.00 40 -0.6 46 DA
63 EM 13-04 11/13/2007 2 344 0 78 0.2 34.4 0.00 39 -0.6 37 DA
64 EM 11-01 11/13/2007 2 344 0 63 0.2 34.4 0.00 32 -0.6 -24 DA
65 EM 11-02 11/13/2007 2 344 1 70 0.2 34.4 0.50 35 0.8 5 DA
66 EM 11-03 11/13/2007 2 344 1 97 0.2 34.4 0.50 49 0.8 115 DA
67 EM 11-04 11/13/2007 2 344 2 78 0.2 34.4 1.00 39 2.2 37 DA
68 EM 8/9-01 11/14/2007 1 366 1 66 0.1 36.6 0.50 33 1.1 -29 DA
69 EM 8/9-02 11/14/2007 1 366 1 110 0.1 36.6 0.50 55 1.1 150 DA
70 EM 8/9-03 11/14/2007 1 366 1 76 0.1 36.6 0.50 38 1.1 11 DA
71 EM 8/9-04 11/14/2007 1 366 0 87 0.1 36.6 0.00 44 -0.3 56 DA
72 Pipe Anomally 11/14/2007 1 366 0 74 0.1 36.6 0.00 37 -0.3 3 DA
73 EM 7-01 11/14/2007 1 366 0 88 0.1 36.6 0.00 44 -0.3 60 DA
74 EM 7-02 11/14/2007 1 366 0 81 0.1 36.6 0.00 41 -0.3 32 DA
75 EM 7-03 11/14/2007 1 366 0 86 0.1 36.6 0.00 43 -0.3 52 DA
76 EM 7-04 11/14/2007 1 366 0 96 0.1 36.6 0.00 48 -0.3 93 DA
77 EM 31-01 11/14/2007 1 366 0 91 0.1 36.6 0.00 46 -0.3 72 DA
78 EM 31-02 11/14/2007 1 366 1 97 0.1 36.6 0.50 49 1.1 97 DA
79 EM 31-03 11/14/2007 1 366 1 78 0.1 36.6 0.50 39 1.1 20 DA
80 EM 31-04 11/14/2007 1 366 0 87 0.1 36.6 0.00 44 -0.3 56 DA
81 DR-Z #2 11/15/2007 4 393 1 61 0.4 39.3 0.50 31 0.3 -72 DA
82 EM 34-01 11/15/2007 4 393 0 92 0.4 39.3 0.00 46 -1.1 54 DA
83 EM 34-02 11/15/2007 4 393 2 76 0.4 39.3 1.00 38 1.7 -11 DA
84 EM 34-03 11/15/2007 4 393 0 82 0.4 39.3 0.00 41 -1.1 14 DA
85 EM 34-04 11/15/2007 4 393 2 80 0.4 39.3 1.00 40 1.7 6 DA
86 EM 30-01 11/15/2007 4 393 0 82 0.4 39.3 0.00 41 -1.1 14 DA
87 EM 30-02 11/15/2007 4 393 0 64 0.4 39.3 0.00 32 -1.1 -59 DA
88 EM 30-03 11/15/2007 4 393 0 77 0.4 39.3 0.00 39 -1.1 -7 DA
89 EM 30-04 11/15/2007 4 393 0 92 0.4 39.3 0.00 46 -1.1 54 DA
90 Survey 22-01 11/15/2007 4 393 0 72 0.4 39.3 0.00 36 -1.1 -27 DA
91 Survey 22-02 11/15/2007 4 393 0 88 0.4 39.3 0.00 44 -1.1 38 DA
92 Survey 22-03 11/15/2007 4 393 0 90 0.4 39.3 0.00 45 -1.1 46 DA
93 Survey 22-04 11/15/2007 4 393 0 63 0.4 39.3 0.00 32 -1.1 -63 DA
94 Survey 22-05 11/15/2007 4 393 0 92 0.4 39.3 0.00 46 -1.1 54 DA
95 Survey 22-06 11/15/2007 4 393 0 74 0.4 39.3 0.00 37 -1.1 -19 DA
96 Survey 22-07 11/15/2007 4 393 0 78 0.4 39.3 0.00 39 -1.1 -2 DA
97 Survey 22-08 11/15/2007 4 393 0 79 0.4 39.3 0.00 40 -1.1 2 DA
98 Survey 22-09 11/15/2007 4 393 1 86 0.4 39.3 0.50 43 0.3 30 DA
99 Survey 22-10 11/15/2007 4 393 0 93 0.4 39.3 0.00 47 -1.1 59 DA

100 Survey 23-01 11/15/2007 4 393 2 76 0.4 39.3 1.00 38 1.7 -11 DA
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101 Survey 23-02 11/15/2007 4 393 0 69 0.4 39.3 0.00 35 -1.1 -39 DA
102 Survey 23-03 11/15/2007 4 393 3 66 0.4 39.3 1.50 33 3.0 -51 DA
103 Survey 23-04 11/15/2007 4 393 0 71 0.4 39.3 0.00 36 -1.1 -31 DA
104 Survey 23-05 11/15/2007 4 393 0 89 0.4 39.3 0.00 45 -1.1 42 DA
105 Survey 23-06 11/15/2007 4 393 1 79 0.4 39.3 0.50 40 0.3 2 DA
106 Survey 23-07 11/15/2007 4 393 2 84 0.4 39.3 1.00 42 1.7 22 DA
107 Survey 23-08 11/15/2007 4 393 2 86 0.4 39.3 1.00 43 1.7 30 DA
108 Survey 23-09 11/15/2007 4 393 0 65 0.4 39.3 0.00 33 -1.1 -55 DA
109 Survey 23-10 11/15/2007 4 393 1 70 0.4 39.3 0.50 35 0.3 -35 DA
110 Survey 23-11 11/15/2007 4 393 1 75 0.4 39.3 0.50 38 0.3 -15 DA
111 Survey 23-12 11/15/2007 4 393 0 87 0.4 39.3 0.00 44 -1.1 34 DA
112 Survey 23-13 11/15/2007 4 393 0 78 0.4 39.3 0.00 39 -1.1 -2 DA
113 Survey 23-14 11/15/2007 4 393 0 72 0.4 39.3 0.00 36 -1.1 -27 DA
114 Survey 23-15 11/15/2007 4 393 0 88 0.4 39.3 0.00 44 -1.1 38 DA



 

 
02:002206_KZ03_06_03-B2969 C-1 
Appendix Title Pages.doc-9/27/2010 

  
 

C Photo Logs 

 
 



 
C-3 

 

 
    
Photo No.: 1  Sylvania FUSRAP Direction of View: NA 
Date: May 2007 Subject: Typical setup of cart mounted Geoprobe 

420M power pack inside Building 70 office 
space. 

Photographer: Ben Cole, E & E    
 
 

 
    
Photo No.: 2 Sylvania FUSRAP Direction of View: West 
Date: May 2007 Subject: Typical view of truck mounted Geoprobe 66 

DT drilling rig inside east warehouse of 
Building 70. 

Photographer: Ben Cole, E & E    
 



 
C-4 

 

 
    
Photo No.: 3 Sylvania FUSRAP Direction of View: North 
Date: May 2007 Subject: Typical geoprobe operations on west side of 

Building 70. 
Photographer: George Lukert, E & E    
 
 

 
    
Photo No.: 4 Sylvania FUSRAP Direction of View: East 
Date: May 2007 Subject: Typical core fixed geometry scanning with 

2-inch NaI detector. 
Photographer: Marcia Galloway,  

E & E  
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Photo No.: 5 Sylvania FUSRAP Direction of View: NA 
Date: May 2007 Subject: Typical setup of concrete coring machine 

inside office space in B70. 
Photographer: Ben Cole, E & E    
 
 

 
    
Photo No.: 6 Sylvania FUSRAP Direction of View: NA 
Date: May 2007 Subject: Radiological scanning of concrete core. 
Photographer: Ben Cole, E & E    
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Photo No.: 7 Sylvania FUSRAP Direction of View: NA 
Date: May 2007 Subject: Typical concrete core section from B70. 
Photographer: Ben Cole, E  & E   
 
 

 
    
Photo No.: 8 Sylvania FUSRAP Direction of View: North 
Date: May 2007 Subject: View of concrete filled structure (potential 

sump [SMP-1]) near northwest corner of B70 
central warehouse. (SMP-1). 

Photographer: Gene Florentino,  
E & E  
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Photo No.: 9 Sylvania FUSRAP Direction of View: Northeast 
Date: June 2007 Subject: Typical view of track mounted Geoprobe 66 

DT drilling rig on east side of Building 140. 
Photographer: Marcy Werth, E & E    
 

 
    
Photo No.: 10 Sylvania FUSRAP Direction of View: Southwest 
Date: June 2007 Subject: Typical view of test pit scanning with 

gamma detectors. 
Photographer: Marcy Werth, E & E    
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Photo No.: 11 Sylvania FUSRAP Direction of View: N/A 
Date: June 2007 Subject: Piping debris from Test Pit EM-2 located 

between B40 and B100. 
Photographer: Marcy Werth, E & E   

 
 
 

 
    
Photo No.: 12 Sylvania FUSRAP Direction of View: N/A 
Date: June 2007 Subject: Piping debris in Test Pit EM-3/GPR-A 

located between B140 and B100. 
Photographer: Marcy Werth, E & E   
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Photo No.: 13 Sylvania FUSRAP Direction of View: N/A 
Date: June 2007 Subject: Piping debris excavated from Test Pit EM-

3/GPR-A. 
Photographer: Marcy Werth, E & E   
 

 
 

 
    
Photo No.: 14 Sylvania FUSRAP Direction of View: Northwest 
Date: June 2007 Subject: Two separate metal pipes located in the 

shallow subsurface of EM-5.  Excavation 
approximately 2 feet BGS. 

Photographer: Marcy Werth, E & E   
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Photo No.: 15 Sylvania FUSRAP Direction of View: Northwest 
Date: June 2007 Subject: In EM-15b, most elevated radiation levels 

were shallow (2 feet BGS) above the asphalt 
layer (arrow in photo points to asphalt layer) 
that may have been a historic parking lot.   

Photographer: Marcy Werth, E & E   
 
 

 
    
Photo No.: 16 Sylvania FUSRAP Direction of View: North 
Date: June 2007 Subject: Concrete wall observed in test pit EM-26 

located on north side of B70. 
Photographer: Marcy Werth, E & E   
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Photo No.: 17 Sylvania FUSRAP Direction of View: N/A 
Date: June 2007 Subject: Slag “nugget” observed in test pit GPR-F. 

Note nugget is approximately 3-inches in 
diameter. 

Photographer: Marcy Werth, E & E   
 
 

 
 

 
    
Photo No.: 18 Sylvania FUSRAP Direction of View: North 
Date: June 2007 Subject: Excavated to a total depth of 4 feet BGS in 

GPR-F (both trenches) 
Photographer: Marcy Werth, E & E    
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Photo No.: 19 Sylvania FUSRAP Direction of View: NA 
Date: August 2007 Subject: Drain DR-AA 
Photographer: Dan Kennedy, E & E   Note that drain is filled with concrete 
 

 
    
Photo No.:  20 Sylvania FUSRAP Direction of View: NA 
Date: August 2007 Subject: Drain DR-Z 
Photographer: Dan Kennedy, E & E    
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Photo No.: 21 Sylvania FUSRAP Direction of View: Northwest 
Date: October 2007 Subject: Downhole gamma logging at C12-02 
Photographer: Marcy Werth, E & E    

 
    
Photo No.: 22 Sylvania FUSRAP Direction of View: East 
Date: November 2007 Subject: Geoprobe at Drain DR-CC 
Photographer: Dan Kennedy, E & E    
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Photo No.: 23 Sylvania FUSRAP Direction of View: Southwest 
Date: November 2007 Subject: Jackhammer driving Macrocore on borehole 

DR-W 
Photographer: Marcy Werth, E & E    
 

 
    
Photo No.: 24 Sylvania FUSRAP Direction of View: South 
Date: November 2007 Subject: Test Pit EM-7 
Photographer: Marcy Werth, E & E    
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Photo No.: 25 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: Metal pipe removed from Test Pit EM-7 at  1 

foot BGS 
Photographer: Marcy Werth, E & E    
 
 

 
    
Photo No.: 26 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: 3 inch diameter metal pipe found at 2 feet 

BGS in Test Pit EM-7 
Photographer: Marcy Werth, E & E    
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Photo No.: 27 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: Rebar found in Test Pit EM-8 at 

approximately 4.5 feet BGS 
Photographer: Marcy Werth, E & E    
 
 

 
    
Photo No.: 28 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: Concrete and metal debris removed from 

Test Pit EM-8 
Photographer: Marcy Werth, E & E    
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Photo No.: 29 Sylvania FUSRAP Direction of View: North 
Date: November 2007 Subject: Test Pit EM-9 
Photographer: Marcy Werth, E & E    
 
 

 
    
Photo No.: 30 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: Concrete debris removed from Test Pit EM-9 
Photographer: Marcy Werth, E & E    
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Photo No.: 31 Sylvania FUSRAP Direction of View: Southwest 
Date: November 2007 Subject: Test Pit EM-11 
Photographer: Marcy Werth, E & E    
 
 

 
    
Photo No.: 32 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: Test Pit EM-11 excavated to 10 feet BGS 
Photographer: Marcy Werth, E & E    
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Photo No.: 33 Sylvania FUSRAP Direction of View: East 
Date: November 2007 Subject: Soil excavated from Test Pit EM-11 
Photographer: Marcy Werth, E & E    

 
    
Photo No.: 34 Sylvania FUSRAP Direction of View: Northeast 
Date: November 2007 Subject: Radiation and PID scan of soil in backhoe 

from Test Pit EM-13. 
Photographer: Marcy Werth, E & E    
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Photo No.: 35 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: Black staining found at 3 feet BGS in Test 

Pit EM-13 
Photographer: Marcy Werth, E & E    
 
 

 
    
Photo No.: 36 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: Soil removed from Test Pit EM-13, from 

approximately 3 feet BGS 
Photographer: Marcy Werth, E & E    
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Photo No.: 37 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: Metal pipe found in Test Pit EM-13. Pipe 

runs north-south at approximately 4 feet 
BGS. 

Photographer: Marcy Werth, E & E    
 

 
    
Photo No.: 38 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: Black plastic wire conduit found in Test Pit 

EM-16 
Photographer: Marcy Werth, E & E    
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Photo No.: 39 Sylvania FUSRAP Direction of View: West 
Date: November 2007 Subject: Test Pit EM-16 showing gray PVC found 

during excavation 
Photographer: Marcy Werth, E & E    
 
 

 
    
Photo No.: 40 Sylvania FUSRAP Direction of View: North 
Date: November 2007 Subject: Concrete wall found in Test Pit EM-28 
Photographer: Marcy Werth, E & E    
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Photo No.: 41 Sylvania FUSRAP Direction of View: Southwest 
Date: November 2007 Subject: Soil from Test Pit EM-28 being scanned for 

radiation 
Photographer: Marcy Werth, E & E    
 
 

 
    
Photo No.: 42 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: Buried drywell found in Test Pit EM-28 
Photographer: Marcy Werth, E & E    
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Photo No.: 43 Sylvania FUSRAP Direction of View: NA 
Date: June 2007 Subject: Crushed lead lined container observed in 

Test Pit EM-29a on east side of B70 
Photographer: Marcy Werth, E & E    
 

 
    
Photo No.: 44 Sylvania FUSRAP Direction of View: South 
Date: November 2007 Subject: Test Pit EM-30 
Photographer: Marcy Werth, E & E    
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Photo No.: 45 Sylvania FUSRAP Direction of View: East 
Date: November 2007 Subject: Test Pit EM-30 
Photographer: Marcy Werth, E & E    
 
 

 
    
Photo No.: 46 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: 4 inch by 2 foot section of metal pipe found 

in Test Pit EM-30 at 1 foot BGS 
Photographer: Marcy Werth, E & E    
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Photo No.: 47 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: 4 inch diameter pipe found at 2 feet BGS in 

Test Pit EM-31 
Photographer: Marcy Werth, E & E    
 
 

 
    
Photo No.: 48 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: Example of debris found in Test Pit EM-31, 

at 1 foot BGS 
Photographer: Marcy Werth, E & E    
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Photo No.: 49 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: Pipe found in Test Pit EM-31 
Photographer: Marcy Werth, E & E    
 
 

 
 

 
    
Photo No.: 50 Sylvania FUSRAP Direction of View: East 
Date: November 2007 Subject: Cable found in Test Pit EM-34 
Photographer: Marcy Werth, E & E    
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Photo No.: 51 Sylvania FUSRAP Direction of View: East 
Date: November 2007 Subject: Test Pit EM-34 and cable uncovered during 

excavation 
Photographer: Marcy Werth, E & E    
 
 
 

 
    
Photo No.: 52 Sylvania FUSRAP Direction of View: Southeast 
Date: November 2007 Subject: View of Test Pit EM-35 
Photographer: Marcy Werth, E & E    
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Photo No.: 53 Sylvania FUSRAP Direction of View: NA 
Date: November 2007 Subject: Pipe found at 1.5 feet BGS in EM-35. 
Photographer: Marcy Werth, E & E    
 

 

    
Photo No.: 54 Sylvania FUSRAP Direction of View: East 
Date: October 2008 Subject: Vacuum truck removing soil, clearing boring 

for underground utility lines.   
Photographer: Dan Kennedy, E & E   
 
 



 
C-30 

 
    
Photo No.: 55 Sylvania FUSRAP Direction of View: Southeast 
Date: October 2008 Subject: Video camera survey of DR-E inside B70. 
Photographer: Dan Kennedy, E & E   
 
 

 

    
Photo No.: 56 Sylvania FUSRAP Direction of View: North 
Date: November 2008 Subject: Soil core from MW-13D (286’ to 296’). 
Photographer: Ben Cole, E & E   
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Photo No.: 57 Sylvania FUSRAP Direction of View: Northeast 
Date: November 2008 Subject: View of setup at offsite well MW-15D. 
Photographer: Marcy Werth, E & E   
 
 

 
    
Photo No.: 58 Sylvania FUSRAP Direction of View: North 
Date: November 2008 Subject: Soil core from MW-15D.  Clay layer from 

173’ to 186’. 
Photographer: Marcy Werth, E & E   
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Photo No.: 59 Sylvania FUSRAP Direction of View: Northwest 
Date: November 2008 Subject: Sample filtering for radiation analysis at 

MW-20D. 
Photographer: Sarah Craig, E & E   
 

 
    
Photo No.: 60 Sylvania FUSRAP Direction of View: Northeast 
Date: December 2008 Subject: Drilling setup at MW-22D. 
Photographer: Marcy Werth   
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Photo No.: 61 Sylvania FUSRAP Direction of View: North 
Date: December 2008 Subject: Drilling setup at MW-22D. 
Photographer: Marcy Werth, E & E   

 
 

 
    
Photo No.: 62 Sylvania FUSRAP Direction of View: South 
Date: February 2009 Subject: Soil core from MW-31D (277’ to 297’).   
Photographer: Ben Cole, E & E   
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Photo No.: 63 Sylvania FUSRAP Direction of View: NA 
Date: March 2009 Subject: E & E personnel collecting groundwater 

samples from boring 32D. 
Photographer: Dan Kennedy, E & E   
 
 

 
    
Photo No.: 64 Sylvania FUSRAP Direction of View: NE 
Date: March 2009 Subject: Setup to begin developing on well MW-26. 
Photographer: Marcy Werth, E & E   
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Photo No.: 65 Sylvania FUSRAP Direction of View: NE 
Date: November 2009 Subject: Drilling setup at MW-22I. 
Photographer: Ben Cole, E & E   
 
 

 
    
Photo No.: 66 Sylvania FUSRAP Direction of View: East 
Date: March 2010 Subject: Drilling setup at MW-27D. 
Photographer: Ben Cole, E & E   
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Photo No.: 67 Sylvania FUSRAP Direction of View: East 
Date: February 2010 Subject: Drilling setup at MW-52D on the driving 

range. 
Photographer: Ben Cole, E & E   
 

 
    
Photo No.: 68 Sylvania FUSRAP Direction of View: SW 
Date: March 2009 Subject: 24DD 
Photographer: Ben Cole, E & E   
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Photo No.: 69 Sylvania FUSRAP Direction of View: North 
Date: March 2010 Subject: Drilling setup on MW-56S on the driving 

range. 
Photographer: Marcy Werth, E & E   
 

 
    
Photo No.: 69 Sylvania FUSRAP Direction of View: NE 
Date: March 2010 Subject: Well development setup on MW-27I. 
Photographer: Marcy Werth, E & E   
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Photo No.: 70 Sylvania FUSRAP Direction of View: SE 
Date: March 2010 Subject: Drilling setup on RI-P-45. 
Photographer: Marcy Werth, E & E   
 
 

 
    
Photo No.: 70 Sylvania FUSRAP Direction of View: SE 
Date: March 2010 Subject: Drilling setup on 16S. 
Photographer: Marcy Werth, E & E   
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Photo No.: 71 Sylvania FUSRAP Direction of View: South 
Date: March 2010 Subject: Installing the designated pump into 

monitoring well MW-28D. 
Photographer: Marcy Werth, E & E   
 

 
    
Photo No.: 72 Sylvania FUSRAP Direction of View: East 
Date: March 2009 Subject: Groundwater sampling at MW-13D. 
Photographer: Ben Cole, E & E   
 




